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ABSTRACT 
ii 
In the United States, approximately 18.8% of children aged 6-11 years old were above the 95th 
BMI-for-age percentile in 2003-2004 (Ogden et aI., 2006). The current study determined 
children's weight status and examined its relationship with nutrition knowledge, behavior, and 
intention. The relationship between children's weight status, parents' weight status, and parents' 
perceptions of weight status were also assessed. Data was collected from parents or guardians 
(n=32) and their children (n=62) in grades 1, 3, and 5 at an elementary school in Menomonie, 
Wisconsin. Children's BMI, BMI-for-age-for-gender percentile, and weight status were 
determined by direct measurement of children's height and weight. Parents' BMI and weight 
status were determined with self-reported height and weight. Results indicated that 19.4% of 
children were overweight (85th to <95 th percentile) and an additional 14.5% of children were 
obese (~95thpercentile). No significant differences were found between gender or grade and 
iii 
BMI -for-age percentile or weight status. For parents, 31.3 % were overweight (BMI 25.0-29.9) 
and 28.1 % were obese (BMI ~30). The Hearts n' Parks survey and Child Feeding Questionnaire 
were administered to children and their parents, respectively. Significant differences in nutrition 
knowledge were found between 6 or 7 year olds (n=21) and 10 or 11 year olds (n=13) (one-way 
ANOV A, p<0.05) and between normal (n=39) and overweight or obese (n=20) children 
(independent samples t-test, p<0.05). In regards to perception, approximately one third of the 
adults perceived their own weight and their child's weight to be lower than actually determined. 
This study suggests steps need to be taken to reduce the prevalence of obesity in children and 
their parents and increase accuracy of perceptions. 
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Chapter I: Introduction 
Obesity is a problem of epidemic proportions in our nation. Over the last 30 years, the 
prevalence of obesity has increased (Baskin, Ard, Franklin, & Allison, 200S). This increase has 
affected all age groups. The most alarming increase is related to the development of weight 
issues at a young age. According to Baskin et al. (200S), approximately one out of every six 
children and adolescents from the United States (U.S.) has a BMI-for-age percentile greater than 
9S. For children and adolescents aged 6 to 19 years old, the prevalence of children with a BMI-
for-age percentile greater than 9S has tripled (Ogden et aI., 2006). As of 2003-2004, 17.1 % of all 
U.S. children and adolescents were obese. Altogether, SO.7% of children and adolescents were 
overweight or obese. Similar increases in weight have been observed in adults. According to 
National Health and Nutrition Examination Survey (NHANES) data, a collection of data in 
multiple stages from non-institutionalized U.S. citizens, approximately 64.S% of adults in the 
United States were either overweight or obese in 1999-2000 (Ogden et aI., 2006). Recent 
statistics from NHANES data in 2003-2004 indicated that this percentage was on the rise. In fact, 
from 1980 unti12002, the number of all adults who were obese doubled (Flegal, Carroll, Ogden, 
& Johnson, 2002). In 2004, 32.2% of adults were obese. Additionally, trends calculated from 
1999-2004 showed a significant increase in prevalence among various subgroups of the 
population. The most recent NHANES data shows that 67% of all adults were overweight or 
obese in 200S-2006 (National Center for Health Statistics [NCHS], 2009). With no evidence of a 
potential decrease in these statistics, obesity is likely to be afflicting our society well into the 
future. 
Recently the definitions of overweight and obesity have changed for children. Prior to the 
change in the definitions, the term overweight was used to describe children with a BMI-for-age 
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at the 9Sth percentile or greater. Due to the recommendations by an Expert Committee in 2007, 
the term overweight has been replaced with obesity (Barlow). The term overweight is now used 
to represent the 8Sth to the 94th percentile. As a result, the 17.1 % of children that were originally 
reported as overweight in 2003-2004 would now be considered obese. This applies to all studies 
conducted prior to 2007. The terms healthy weight and underweight still apply for the Sth to less 
than the 8Sth BMI-for-age percentile and less than the Sth percentile BMI-for-age percentile, 
respectively. One should be advised to reference definitions of weight status terminology 
according to the BMI-for-age percentile. All studies in this report will use the current 
terminology: underweight ( <Sth percentile), normal weight (Sth to <8Sth percentile), overweight 
(8Sth to <9Sth percentile), and obese (2:9Sth percentile). While the terminology has changed, the 
Centers for Disease Control (CDC) growth charts and how one is able to determine a child's 
body mass index (BMI) and BMI-for-age percentile remains the same. 
Similar terms are used to reflect adults' weight status according to their BMI. For adults, 
as defined by the National Institutes of Health (NIH) (1998), overweight is defined as having a 
BMI of 2S.0 to 29.9, obesity as a BMI of 30.0 or higher, and extreme obesity as a BMI of 40.0 or 
higher. Underweight refers to a BMI ofless than 18.S; healthy weight refers to a BMI between 
18.S and 24.9. 
While individuals from all age groups appear to have an issue with weight, gender seems 
to make a difference for some age groups in the rates of obesity in our country. In children 
between the ages of2-19, gender has no significant impact on weight status (Ogden et aI., 2006). 
However, between men and women, 31.1 % of men are obese, while 33.2% of women are obese. 
The prevalence of obesity has continued to increase for men, with no significant increase for 
women over the last six years ofNHANES data (1999-2004) (Ogden et aI., 2006). One 
explanation for this difference could be that increases in body weight for women may have 
reached a plateau, whereas for men the prevalence has not stabilized. 
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Beyond gender, race and ethnicities correlate with overweight or obese weight status. 
Particularly, non-Hispanic white girls have the lowest rate of obesity, while Mexican American 
boys have the highest rate of obesity. Interestingly, Mexican American men have a lower 
prevalence for obesity than other races and ethnicities (Hedley et aI., 2004). Considering women, 
more non-Hispanic black women are obese than other races and ethnicities. Additionally, despite 
matched income and education, the United States Department of Health and Human Services 
(HHS) reported in 2001 that non-Hispanic black and Mexican American women have higher 
BMIs than that of non-Hispanic white women. Populations with a large percentage of overweight 
individuals include African Americans, Hispanics, and Native Americans (The Obesity Society, 
2008). Thus, race and ethnicities playa role in obesity, dependent upon age. 
Different geographical areas also have varying amounts of obesity. In the United States, 
the southern Atlantic states have had the greatest increase in obesity (Baskin et aI., 2005; CDC, 
2008). CDC data in 2002 showed that West Virginia, Mississippi, and Alabama lead the United 
States with 25% or more adults that are obese in these states. This region first showed rate 
increases in 1980 while increases in other states began later. According to CDC data in 2007, all 
but 15 states currently have an obese prevalence of25% or more, while 30% or more of adults 
are now obese in five southern states: Alabama, Louisiana, Mississippi, Tennessee, and West 
Virginia (CDC, 2008). According to Strauss and Pollack (2001), from 1986 to 1998, the 
prevalence of obese children in the southern region of the United States had the sharpest increase 
as well. Thus, similar regional patterns in weight status are seen for children and adults. 
Lastly, the socioeconomic status of individuals may playa role in obesity. Obesity is 
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more prevalent for non-Hispanic white adolescents with a low income (Toriano & Flegal, 1998; 
HHS, 2001). On the other hand, family income does not affect Mexican American and non-
Hispanic black children and adolescents' overweight prevalence (HHS, 2001). Considering 
socioeconomic status of women from all racial and ethnic groups combined, women are about 50 
percent more likely to be obese if their income is less than 130 percent of the poverty threshold 
(HHS, 2001). Conversely, there does not appear to be a relationship between socioeconomic 
status and BMI for men (HHS, 2000). Knowing that one's socioeconomic status could impact an 
individual's opportunity for education, it comes as no surprise that individuals with family 
members and a higher level of education were less overweight (Toriano & Flegal, 1998). This 
holds true for non-Hispanic white male children and adolescents. 
Despite the fact that specific groups of individuals have a higher prevalence of being 
overweight or obese, all groups have experienced an increase in the prevalence of excess weight 
(Baskin et aI., 2005). This includes all ages, genders, races, and ethnic groups. More alarming is 
the fact that there does not seem to be an indication that the prevalence of obesity is decreasing 
for any group of individuals in our population (Ogden et aI., 2006). By knowing that individuals 
with different demographics are affected by obesity, some to a larger extent than others, specific 
populations can be targeted by studying their unique characteristics. 
Higher weights are of concern as it predisposes individuals to three of the leading killers 
in our nation: cancer, cardiovascular disease, and diabetes mellitus (CDC, 2005; Kung, Hoyert, 
Xu, Murphy, & Division of Vital Statistics, 2008). Additional health risks that are associated 
with obesity are asthma, arthritis, dementia, depression, gallbladder disease, pregnancy 
complications, and more (HHS, 2007b). Other repercussions of obesity include limited mobility, 
decreased physical endurance, and the potential of social, academic, and job discrimination. With 
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each pound gained, the risk increases. Ultimately, with the increased risk of disease, premature 
death can occur. According to HHS (2007b), approximately 300,000 deaths each year can be 
attributed to obesity. It is also predicted that, for this generation and for the first time in history, 
parents will outlive their children (Bost, 2004). For all these reasons, obesity is a condition that 
should not be ignored. 
Looking for the cause(s) of obesity is paramount. The physiological basis of this 
epidemic can be directed to children consuming more energy than needed in the form of fat or 
additional calories. Essentially, childhood obesity is an imbalance of calories consumed 
compared to calories expended (Paoletti, 2007; Reilly, 2007). According to Munoz, Krebs-
Smith, Ballard-Barbash, and Cleveland (1997), this in combination with a decrease in physical 
activity adds to weight gain. Interestingly, one report states that caloric intake has not increased 
recently and cannot be a possible cause of obesity (Slyper, 2004). With the potential for nutrition 
behaviors to be connected to the obesity epidemic, nutrition behavior and obesity continue to be 
researched (Maffies, Talamini, & Tato, 1998; Reilly et aI., 2005; Johnson, Adrian, Jones, 
Emmet, & Jebb, 2008) with an additional focus on children's knowledge (Reinehr, Kersting, 
Chahda, & Andler, 2003; Nemet, Perez, Reges, & Eliakim,2007; Choi et aI., 2008) and intention 
(Rasmussen, 2007). Whether an individual becomes obese because of a genetic defect (Bray, 
1999) or obesity runs in a family'S genes (Procter, 2007), genetics is another potential cause of 
obesity. Furthermore, there is controversy over the role physical activity has in regards to 
obesity. It has been argued that the absence of additional calories could make the lack of physical 
activity the main cause of obesity (Slyper, 2004). The role physical activity plays in childhood 
obesity still needs to be determined, however. Regardless of the location, whether at home, out in 
public, at school, or other locations, the environments children are exposed to have the potential 
6 
to contribute to a child's behavior and weight (Rosenkranz & Dzewaltowski, 2008). 
A specific area of interest in childhood obesity is the relationship parents might have. 
Researchers are examining the association between parents' weight status and their children's 
weight status (Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). Another view on parental 
influence may be due to parents' perception oftheir child's weight (Crouch, O'dea, & Battisti, 
2007) or the parent's own weight (Wrotniak, Epstein, Paluch, & Roemmich, 2004). One group of 
researchers has found that parents do not recognize themselves or their children as overweight 
(Jeffery, Voss, Metcalf, Alba, & Wilkin, 2005). 
With the connection of obesity to a variety of influences, action can be taken such as 
programs to measure the BMI of children on a regular basis (Nihiser et aI., 2007; Justus, Ryan, 
Rockenbach, Katterapalli, & Card-Higginson, 2007). Furthermore, universal, selective, and 
targeted programs have been developed to combat obesity (Miiller, Danielzik, & Svenja, 2005). 
These programs are conducted at schools, in family settings, or community settings. In addition, 
new policies have been developed (Justus et aI., 2007). Nevertheless, further research on the 
specific causes of and variables related to obesity is needed to reduce the prevalence of obesity in 
local communities. 
Statement of the Problem 
"Childhood overweight is regarded as the most common prevalent nutrition disorder of 
[U.S.] children and adolescents, and one of the most common problems seen by pediatricians" 
(The Obesity Society, 2008, Prevalence section, ~ 1). It is also apparent that different individuals 
are affected to a certain extent. Of great concern are those individuals who have multiple risk 
factors for obesity resulting in a decrease in the number of healthy years of life. Consequentially, 
healthcare use, costs, and complications are on the rise for individuals, families, and society as a 
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whole (Hellmich, 2008). The ultimate risk involves the shortening of the lifespan of children. For 
the first time in history, parents will most likely outlive children in this current generation (Bost, 
2004). 
Purpose of the Study 
The purpose of this study was to determine the weight status of children and their parents 
from an elementary school in Menomonie, Wisconsin. Additional objectives of this study were 
to determine if children's anthropometric measures are related to nutrition knowledge, behavior, 
and intention, as well as parents' weight status. Parents' accuracy of perception of their 
children's and their own weight status was also determined. Data was collected from children 6 
to 11 years of age in grades 1,3, and 5 from an elementary school in Menomonie, Wisconsin and 
their parents or guardians during the 2008-2009 academic school year. Children were assessed 
with anthropometric measurements (height, weight, and calculated BMI) and the children's 
Hearts n' Parks survey (National Recreation and Park Association [NRP A], 2004); parents or 
guardians were assessed with an adapted version of the Child Feeding Questionnaire (Birch et 
a1., 2001). Self-reported height and weight data and other demographic information were 
collected via this survey. This data establishes a basis of our understanding for the educational 
needs of children, parents, or guardians to decrease the incidence of childhood obesity and 
health-related issues. Data from this study has the potential to be compiled to create a 
longitudinal study to assess changes over time. 
Research Hypotheses 
This study investigated the relationship between nutrition and weight status in children 
from grades 1,3, and 5 at an elementary school in Menomonie, Wisconsin. This study also 
sought to discover the relationship between childhood obesity and parents' weight status and the 
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accuracy of their perception of their own weight status and their children's weight status. The 
specific hypotheses that were tested in this study were: 
1. There is no difference between nutrition knowledge, behavior, intention, and BMI of 
children by grade level or gender. 
2. There is no relationship between children's weight status and the weight status of their 
parents. 
3. There is no relationship between parents' perception of their own weight status and 
parents' perception of their children's weight status. 
Definition o/Terms 
The following terms are defined to aid in the comprehension of this study. 
Anthropometries. Comparative body measurements of body size, weight, and proportions 
that indicate health, development, and growth (Lee & Nieman, 2007). 
BMI-for-age. BMI for children and teens since the amount of fat in children and teens' 
bodies change with age (CDC, 2009b). 
Body Mass Index. Also known as BMI. A number derived from a calculation of an 
individual's height and weight. BMI serves as a screening tool to indicate the amount of fat an 
individual has. It is calculated from the equation: weight (kg) / [height (m)] 2 (CDC, 2009a). 
Childhood Obesity. Children afflicted with weight issues between the ages of2-19 years 
(CDC, 2009b). This current study will examine childhood obesity of children between the ages 
of 6 and 11 years. 
Obesity. The accumulation of fat tissue that results in health issues (Aronne & Segal, 
2002), 
Obese. Adults with a BMI of30.0 or higher are considered obese (RRS, 2007a). Extreme 
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obesity occurs when an adult has a BMI of 40.0 or higher (NIH, 1998). In children from the 
same gender and age, a BMI at the 95th percentile or higher is considered obese (CDC, 2009d). 
Overweight. Adults are overweight when they have a BMI of25.0 to 29.9 (NIH, 1998). 
For children and adolescents, individuals are overweight when their BMI is at or above the 85th 
percentile, but lower than the 95th percentile on sex-specific growth charts (CDC, 2009d). 
Assumptions of the Study 
Due to the nature of this study, there are some assumptions that were made in regards to 
the data collection. It is an assumption that the surveys administered to children and parents or 
guardians were filled out accurately and truthfully to the best of participants , knowledge. It is 
also an assumption that all participants who agreed to participate in this study with their 
signature on a consent form completed all the necessary steps of this study. Beyond that, another 
assumption is that all of the data collected for this study is accurate. 
Limitations of the Study 
Due to the size and suggested protocol of this study, there are a few limitations. Since 
participation was voluntary, this was not a random sample of the population. In addition, 
participants in this study were given the option to participate in all or in part of the methods of 
this study. The sample size of this study could also affect the interpretation of the data, as more 
individuals may be needed to participate in the study in order to make educated conclusions 
about the results. 
Along with the numbers of participants, the population studied reflected demographics of 
a rural Midwestern city. In the city of Menomonie, Wisconsin, 93.8% of the population is 
Caucasian; the remaining 6.2% of the population are African American, American Indian or 
Alaska Native, Asian, some other race, or two or more races (United States Census Bureau, 
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2000). Menomonie is located in Dunn County where 96.1 % of its residents are white. The 
remaining 2.1 % of its population are Asian and 1.8% of its population are from other races. In 
comparison to national figures, the United States has 75.1 % of the population being white, 
12.3% African American, 0.9% American Indian or Alaska Native, 3.6% Asian, 0.1 % Native 
Hawaiian or other Pacific Islander, or some other race at 5.5%. The state of Wisconsin's 
percentages were somewhat more reflective ofthe city of Menomonie at 88.9%,5.7%,0.9%, 
1.7%,0.0%, and 1.6% for each race respectively. Thus, the amount of race and ethnic diversity is 
slightly lower than the state and considerably lower than the national average. With this 
difference in demographics, the results from this study have limitations to populations in which it 
can be generalized to. 
The last limitation known to this study was the ability of the instruments used to obtain 
the data that was desired. With the use of a scale and a stadiometer to measure height and weight, 
certain precautions needed to be taken to ensure these instruments produce valid and 
reproducible results. The scale and stadiometer were calibrated before use and trained research 
assistants were used. On the other hand, with the use of surveys in this study, there is always the 
potential for questions to be answered or interpreted in different ways, regardless of the steps 
taken to avoid these circumstances. 
Methodology 
With approval from the Institutional Review Board (IRB) (Appendix C), the study was 
conducted during the 2008-2009 academic school year. Once permission was obtained to 
complete this study at this elementary school, information was disseminated to parents with 
letters and information forms sent home with children. Permission was obtained from parents or 
guardians of children in grades 1,3, and 5 to be included in this study. Anthropometric measures 
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were obtained to calculate children's BMI. The children's Hearts n' Parks survey was 
administered to children. Both were completed during a school day on a date in which parents or 
guardians and teachers were informed. Parents' surveys were sent home with children to be 
completed and returned. Statistical analysis was performed with the aid of a campus statistician. 
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Chapter II: Literature Review 
Introduction 
This chapter will begin with a general discussion on obesity, including what obesity is 
and how it is measured. A discussion on the interpretation of body mass index (BMI) for 
children and adults will follow. The importance of gender and age related to BMI in children will 
also be reviewed. In addition, reasons for using BMI in obesity research will be examined. 
Following this section, the causes and risks of obesity in children will be discussed. Beyond this 
discussion, certain topics of particular interest to this study will be explored. The relationship 
between nutrition knowledge, behavior, and intention and children's weight status will be 
examined. There will also be a brieflook at parents' weight status in relation to children's weight 
status. This chapter will end with what is understood of parents' perception and accuracy of their 
perception of their own weight and their child's weight. 
Ovef1Jiew of Obesity 
Obesity is defined as a weight that is in excess for a given height (CDC, 200ge). BMI is a 
number, which can provide an indication of the person's weight status. It is calculated with an 
equation using an individual's height and weight (CDC, 2009a). Using the metric system, this 
equation is calculated by taking an individual's weight in kilograms (kg) and dividing this by an 
individual's height in meters (m) squared. The equation is denoted as kglm2. BMI is also 
calculated in pounds and inches with the English system of measurement. For this equation, 
weight in pounds (lbs) is divided by height in inches (in) squared and is multiplied by a 
conversion factor of703. Regardless of the equation used, the results are the same. The same 
equation for BMI is used for adults and children. 
With an individual's BMI calculated, their weight status can be interpreted. For adults 
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(individuals over the age of 20), weight categories are associated with ranges ofBMI (CDC, 
2009a). Individuals with a BMI between 18.5 and 24.9 have a normal weight. Individuals with a 
BMI between 25.0 and 29.9, on the other hand, are labeled as overweight. An individual is 
labeled as obese once their BMI is 30 or greater. Some individuals, however, do have a BMI less 
than 18.5. Although these individuals will not be discussed in this literature review, these 
individuals are considered underweight. 
For children and adolescents (2-19 years of age), BMI is interpreted in a different 
manner; age and gender are taken into consideration (CDC, 2009d). The reason for this 
difference is that children and adolescents' height and weight vary at different times of 
development (Nihiser et aI., 2007). Bone mass and percentage of body fat also vary dependent 
upon a child or adolescent's age and the rate at which he or she grows. Furthermore, the 
distribution of fat to different areas of the body for males and females becomes more apparent 
over time. As noted by Legato (1997), males typically have more fat within the central portion 
(abdomen) of their body. This is sometimes called android fat. According to Goran and Gower 
(1999), abdominal fat has the most clinical importance in regards to obesity. Females, on the 
other hand, tend to accumulate gynoid fat, fat that is present in the hips and thighs, as they age. 
Goran and Gower (1999) postulate that once children reach puberty, hormones are believed to 
playa role in this change in distribution of body fat. One study conducted by Sweeting (2007), 
however, found that this differentiation of fat for females begins prior to puberty. Either way, 
knowing that there are differences in the amount and location of fat in boys and girls, it is 
imperative to reflect these differences when comparing BMIs on growth charts. 
After calculating a child or adolescent's BMI, gender-based BMI-for-age growth charts 
developed by the CDC are used to translate a child or adolescent's BMI into a percentile ranking 
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(Appendix B). Children's age is first found on the horizontal axis. The lines of the chart are then 
followed vertically until the corresponding BMl in kilograms per meters squared is found on the 
vertical axis. At this location, a point is made on the chart. Based on where the point falls 
between the curved lines on the chart, a BMl-for-age percentile is determined. It is with this 
percentile that children's weight status is determined. 
lfthe BMl-for-age for a child or adolescent falls within the 5th to less than the 85th 
percentile, these children or adolescent are considered to have a healthy weight (CDC, 2009b). A 
child with a BMl-for-age at the 85th to less than the 95th percentile is considered overweight. 
Once a child or adolescent's BMl-for-age goes above the 95th percentile, a child or adolescent is 
considered obese. Likewise, there are guidelines for children and adolescents who are 
underweight. These individuals have a BMl -for-age of less than the 5th percentile. Children and 
adolescents who are underweight will not be examined in this literature review. 
The definitions above have recently changed. Previously, children who were at the 85th 
percentile or higher on CDC growth charts were considered at risk for overweight; children who 
were at the 95th percentile or higher on the CDC growth charts were considered overweight 
(Ogden et aI., 2006). Nevertheless, a 2007 report from the Expert Committee on the Assessment, 
Prevention, and Treatment of Child and Adolescent Overweight and Obesity, assembled by the 
American Medical Association (AMA), recommended using the terms "overweight" and "obese" 
for the 85th percentile or higher and the 95th percentile or higher categories, respectively (Barlow 
& Expert Committee, 2007). These definitions of overweight and obesity needed to be changed 
due to the evidence of substantial risks associated with slight increases in weight. As a result, the 
weight status categories for children now correspond closely to the weight categories for adults. 
The ability ofBMl to correlate with an individual's percent body fat and the ease of 
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measuring height and weight makes this method of weight assessment common (Nihiser et aI., 
2007). As a result, other anthropometric measurements of body fat such as skinfold 
measurements and underwater weighing are avoided due to their cost and invasiveness. The 
Expert Committee on the Assessment, Prevention, and Treatment of Child and Adolescent 
Overweight and Obesity also did not recommend routine skinfold assessment or waist 
circumference of obese children due to incomplete information and no particular guidance for 
clinical use in clinical settings (Barlow, 2007). However, Malina and Katzmarzyk (1999) were 
able to show that triceps skinfold and BMI measurements categorized the health status of 
individuals similarly. This is somewhat in contrast with Rasmussen's (2007) report of showing 
different frequency of children in weight classes based on the measurement taken (BMI, triceps 
skinfold, or waist circumference). With opposing views on this topic, further research may be 
needed to determine if the use of other anthropometrics is warranted to determine an individual's 
health status. Regardless, due to the ease of use, the BMI measurements were adopted for this 
study. 
BMI measurements are also preferred due to the ability of an individual's height and 
weight to be measured routinely in a variety of settings (Himes & Dietz, 1994). In fact, the 
Expert Committee on the Assessment, Prevention, and Treatment of Child and Adolescent 
Overweight and Obesity recommended doctors and healthcare providers assess the weight of 
children with their BMI-for-age and plot these measurements on growth charts at least once a 
year (AMA, 2007). One venue in which regular BMI measurements could occur is in schools. As 
a result, healthcare professionals are beginning to examine the benefit of conducting these 
measurements in schools on a regular basis. Nihiser et aI. (2007) stated that measuring BMI in 
schools could be one approach to addressing the obesity epidemic in this country. Though not on 
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the list ofthe CDC's strategies to combat obesity, Nihiser et al. (2007) noted that some cities, 
states, and communities have already adopted this process. Schools could implement BMI 
surveillance and screening programs to identify at-risk populations, assess trends, or monitor 
interventions, and provide parents or guardians of children with their child's weight status. Based 
in this information, parents or guardians could then decide to take action if desired. Furthermore, 
collection of this data would save researchers time and allow researchers to focus their energy on 
decreasing the rising trend of obesity in the United States. Thus, there seems to be the potential 
for a great deal of benefit from routinely conducting BMI measurements in a variety of settings. 
Causes of Obesity 
With the epidemic of childhood obesity that we have today, researchers have set out to 
determine the etiology of obesity. There is no shortage of explanations for the cause of obesity. 
According to the United States Surgeon General's call to action, "a combination of genetic, 
metabolic, behavioral, environmental, cultural, and socioeconomic influences" playa role in this 
epidemic (RRS, 2001). A few of these potential causes will now be addressed. 
Excess food intake 
One of the most common causes of the obesity epidemic is the excess consumption of 
food (RRS, 2001). Consuming foods with a tremendous amount of calories creates a positive 
energy balance in the body and can lead to weight gain (Mayo Clinic Staff, 2009). Foods that are 
high in fat like fast food, baked goods, and desserts are to blame. Additionally, beverages that are 
high in sugar and calories are a lethal combination in regards to weight. Slyper (2004) argues 
that excess consumption of calories by children is not a major culprit. Research on the calorie 
intake of children over the last three decades has shown that calorie intake has remained the 
same, fluctuating very little and only for particular groups (Slyper, 2004). Particularly, the 
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Bogalusa Heart Study (Nicklas, 1995), National Health and Nutrition Examination Surveys 
(Toriano, Briefel, Carroll, & Bialostosky, 2000), and the U.S. Department of Agriculture's 
National Food Consumption Surveys and Continuing Survey of Food Intake by Individuals 
(Kennedy, Bowman, & Powell, 1999) have shown this relationship. Due to these findings, Slyper 
(2004) suggests that other factors could be to blame for the increase in the prevalence of obesity 
in children. 
Genetics 
Many studies have linked obesity to genes (Procter, 2007; Bouchard & Tremblay, 1997; 
Stunkard, Harris, Pedersen, & McCleam, 1990; Bray, 1999, Wilding, 2001; Bouchard et aI., 
1990; Sorensen, Holst, & Stunkard, 1998). Simply put, an individual is more likely to be obese if 
family members are also obese (Procter, 2007). Studies of twins by Bouchard and Tremblay 
(1997) showed a link between weight gain and genetics. Stunkard et aI. (1990) have shown that 
this link persists when twins are not raised in similar environments. Heritability estimates for 
twins are between 0.6 and 0.9 compared to between 0.2 and 0.4 for families and adopted children 
(Bray, 1999). Some researchers believe that shared energy intake regulation defects are to blame; 
others believe this difference is due to varying metabolic rates (Wilding, 2001). An additional 
twin study conducted by Bouchard and colleagues (1990) has shown that the difference between 
weight gain when twins are overfed is small compared to the difference between pairs of 
individuals. Another study by Sorensen et aI. (1998) has shown that adopted children's BMI is 
more related to their biological parent rather than their foster parents' BMI. 
Genetic defects can lead to obesity (Bray, 1999). For instance, Chagnon, Perusse, 
Weisnagel, Rankinen, and Bouchard (1999) note that Bardet-Biedl and Prader-Willi syndrome 
are two of 24 Mendelian genetic disorders in which obesity becomes apparent as a clinical 
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feature. Single-gene mutations that can affect hormones, for example, also lead to obesity in 
individuals (Bray, 1999). In addition to inheritance and identified genetic defects, an 
epidemiological study has shown that metabolic rate, the thermic effect of food, and spontaneous 
physical activity have genetic features (Bray, 1999). 
Since our genes do not change rapidly, Rill and Trowbridge (1998) note that the increase 
in the prevalence of obesity over the last three decades must be due to changes in factors other 
than genetics. In fact, Procter (2007) attributes our vast changing environment to the increase in 
the prevalence of obesity. Regardless, genetics has a role in obesity that individuals need to 
consider when assessing their specific weight status. 
Physical activity 
Closely related to food intake and obesity is the decrease in physical activity (RRS, 
2001). According to the Youth Risk Behavior Surveillance Survey in 2005, a little more than a 
third of children had met the physical activity recommendation of 60 minutes each day at least 5 
days a week (Eaton et aI., 2006). Related to the reduction in physical activity is the increase in 
screen time. Roughly a third of children either used the computer or watched television for 3 or 
more hours a day on an average school day (Eaton et aI., 2006) and studies have shown the 
positive association between weight status and television use (Dietz & Gortmaker, 1985; 
Gortmaker et aI., 1996). Some longitudinal studies have also shown this relationship (Berkey et 
aI., 2000; Kaur, Choi, Mayo, & Rarris, 2003). Particularly, a yearlong study with 10,000 children 
aged 9-14 years old demonstrated that greater increases in BMI were found in children that had 
higher levels of television viewing and lower levels of physical activity (Berkey et aI., 2000). A 
longer study showed a direct relationship with weight status of adolescents and the hours of 
television watched a day (Kaur et aI., 2003). Specifically, these adolescents were twice as likely 
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to be overweight. In addition, a study examining children up until adolescence found that 
watching television and playing video games independently predicted BMI and skinfold 
thickness (Proctor et aI., 2003). Nevertheless, these sedentary behaviors only slightly reflect 
overall physical activity level (Salbe et aI., 2002; DuRant, Baranowski, Johnson; & Thompson, 
1994). Slyper (2004) concludes that with the few longitudinal studies on children's activity 
levels, the link between the reduction in physical activity and increased weight gain has yet to be 
proven. 
Television viewing 
Television alone may influence food intake (Proctor et aI., 2003). Specifically, Proctor et 
aI. (2003) speculates that television viewing may alter food intake by changing children's 
snacking patterns or food consumption. Coon, Goldberg, Rogers, and Tucker (2001) found that 
in families that watch television during meals may typically have meals with few fruits and 
vegetables and more pizzas, snacks, or sodas. Looking beyond food intake alone, Proctor et al. 
(2003) found that children who watched television and ate a high-fat diet gained the most body 
fat from 4 to approximately 11 years old. Conversely, children who watched the least amount of 
television not only had a lower-fat diet, but also had the smallest gain in body fat during the 
same age period (Proctor et aI., 2003). This relationship is further elaborated on as Proctor et al. 
(2003) notes that nutritional alterations in the diet, such as changes in glycemic index or fiber 
may be determined to be the main culprit. Other researchers, Proctor et aI. (2003) included, also 
blame television advertisements (Heendeniya et aI., 2005; Borzekowski & Robinson, 2001). 
Heendeniya et aI. (2005) found that children aged 4 to 8 that watched television requested foods 
that were high in calories, fat, sugar, and sodium such as cereal and fast food. Borzekowski and 
Robinson (2001) found that when preschool children viewed a videotape of popular cartoons 
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with 10-30 second food commercials, children preferred the advertised product to the product 
that was not advertised. These requests have the ability to affect children's intake as parents 
purchase these foods (Heendeniya et aI., 2005), with the ultimate potential to affect children's 
weight status (Proctor et aI., 2003). 
Future Risk of Obesity 
Children that are overweight early on in their life have a greater likelihood to be 
overweight when they are older (Whitaker et aI., 1997; Guo & Chumlea, 1999; Field, Cook, & 
Gillman, 2005; Nader et aI., 2006). Whitaker et aI. (1997) found that obese children after 6 years 
old had a probability beyond 50% to be obese as an adult; the probability of adult obesity for 
nonobese 6 year old children was 10%. More recent studies have examined children's future risk 
for obesity (Field et aI., 2005; Nader et aI., 2006). Field et aI. (2005) found that children with a 
BMI for age percentile between the 50th and 84th percentile was a good predictor of obesity. In 
2006, Nader and colleagues found that the more times children have a BMI that is greater than 
the 85th percentile, the more likely it is that children will remain overweight. Nader et aI. (2006) 
first observed this concept in children during preschool and watched this relationship become 
more frequent and stronger as children progressed through school. Children at 24, 36, or 54 
months that ever had a BMI greater than the 85th percentile were more than 5 times as likely to 
be overweight by 12 years of age compared to children that are below the 85th percentile. For 
children at the ages of7, 9, 11, and 12, the more times a child was overweight, the greater odds 
these children had of being overweight at 12 years old compared to a child that was never 
overweight. Additional studies have found obese male children are 1.3 to 6.1 times more likely 
to be overweight at 35 years old than children at the 75th percentile; obese female children are 
1.4 to 4.9 times more likely (Guo & Chumlea, 1999). These findings bring forth the idea that the 
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BMI of children should be monitored periodically throughout childhood (Nader et aI., 2006). 
Nader et al. (2006) recommends that parents should discuss children's weight "in terms of 
healthy growth and prevention of eventual overweight" to eliminate the issues that are brought 
forth when children are determined to be either overweight or obese. Addressing children's 
weight status could allow for interventions to limit the development of issues related to obesity 
(Nader et aI., 2006). 
Risks Associated With Obesity 
One of the major reasons why obesity is a concern for people of all ages, especially 
children, is because obesity is associated with a variety of diseases and health conditions. Some 
of these diseases include hypertension, osteoarthritis, dyslipidemia, type 2 diabetes mellitus, 
coronary heart disease, stroke, gallbladder disease, sleep apnea, respiratory problems, breast 
cancer, endometrial cancer, colon cancer, abnormal menses, or infertility (CDC, 2009f; CDC, 
2005; Kung et aI., 2008; HHS, 2007b). These diseases are typically seen in adults. With children 
becoming overweight at a younger age, children are developing multiple risk factors for type 2 
diabetes mellitus, heart disease, and other co-morbidities before or early on in adulthood 
(Lob stein, Baur, Uauy, & rASa International Obesity Task Force, 2004). In fact, with the 
prevalence of childhood obesity today, both short and long-term consequences related to 
children's physical and mental health have been predicted (Must & Strauss, 1999). Some 
diseases that have been shown to be immediate consequences of childhood obesity are the 
development of gallstones, hepatitis, sleep apnea, and increased intracranial pressure. The 
teasing, discrimination, and victimization of children related to their weight may also cause a 
variety of psychological issues. Additional immediate health concerns for children are the 
potential for orthopedic abnormalities, neurological issues, pulmonary difficulties, and 
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endocrine-related disorders. Beyond immediate consequences, cardiovascular disease and risk 
factors associated with this disease are of additional concern to children with weight issues. 
By far, the most important health consequence related to childhood obesity is the 
relationship of adult morbidity and mortality. In regards to mortality, a consistent elevation in 
risk has been related to early overweight. Fontaine, Redden, Wang, Westfall, & Allison (2003) 
note that in individuals aged 18-85 years old, the presence of obesity decreases life expectancy 
particularly for young adults. According to NHANES data in 2000, obesity took the lives of 
112,000 adults (Flegal, Graubard, Williamson, & Gail, 2005). However, the death total attributed 
to obesity may have decreased due to medical advances. Flegal and colleagues (2005) believe 
this is due to the treatment of diseases associated with obesity. For instance, cardiovascular 
disease, a reason for the increase in mortality of people who are obese, has decreased as 
treatments for smoking, high blood cholesterol, and high blood pressure have decreased these 
risk factors. Nevertheless, given the risk for morbidity and mortality related to obesity, weight 
issues at an early age are of utmost concern to the future health of children. 
Nutrition and Obesity 
This component can be divided into categories, including nutrition knowledge, behavior, 
and intention. 
Nutrition knowledge 
A major concern related to childhood obesity is nutrition knowledge. Due to the potential 
connection of increased intake of calories (Nemet et aI., 2007) and a decrease in energy 
expenditure (Nemet et aI., 2007; Hancox, Milne, & Poulton, 2004) to childhood obesity, the 
knowledge children have regarding nutrition could potentially playa role in children's weight 
status. 
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An important time for the development of life-long eating habits occur in childhood 
(Birch & Fisher, 1998). Despite this fact, Nemet et aI. (2007) notes that few studies have actually 
examined the nutrition knowledge of children at a young age, particularly in elementary school 
children. A previous study that has examined this relationship has found that children have a 
limited ability to choose foods low in fat and do not understand the concept of fiber (Resnicow & 
Reinhardt, 1991). Other researchers have found that children need to be educated about the 
functions of food and various sources of nutrients (Pirouznia, 2000). A past study looking at 
children in kindergarten found that there are inconsistencies in the knowledge children have 
about food and children's actual preference of food (Murphy, Youatt, Hoerr, Sawyer, & 
Andrews, 1995). One particular study examined children's nutrition knowledge using a doll and 
IS-paired pictures of food for children to choose which food would keep their doll healthy 
(Nemet et aI., 2007). Children were also to choose between 15 additional paired pictures of foods 
to determine their food preferences. Researchers found that children's nutrition knowledge and 
preferences were significantly different with a significant weak correlation between these 
variables. When compared to weight status, children's nutrition knowledge or preference were 
not different between children that were determined to be overweight or at a normal weight. In 
children aged 8-15 years old, similar nutrition knowledge was found among weight status 
(Reinehr et aI., 2003). Increasing age and type of school were the only influential factors related 
to nutrition knowledge. Studies examining nutrition knowledge in a segment of the previous age 
group found similar results. Particularly, a study examined 4th through 6th graders and their 
knowledge of major nutrients, food sources, and general nutrition knowledge (Choi et aI., 2008). 
There are differing opinions on the issue of how nutrition education should be 
implemented and whether or not it is needed. Nemet et aI. (2007) and Murphy et aI. (1995) 
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believe that existing nutrition knowledge as well as preferences must be taken into consideration 
when implementing obesity interventions. Nemet et aI. (2007) further recommends educating 
children in different ways to lead them to prefer healthier options and make good food choices 
altogether. Thus, some researchers still believe nutrition education should be a focus in the 
treatment of obesity (Nemet et aI., 2007; Murphyet aI., 1995; Zwiauer, 2000). However, Reinehr 
et aI. (2003) believes the focus on increasing knowledge to influence eating behavior is not 
warranted. Additional factors such as beliefs and attitudes (Shepherd & Towler, 1992), taste and 
practical food concerns (Colavito, Guthrie, Hertzler, & Webb, 1996; Neill, Wise, & McLeish, 
2000), habits (Neill et aI., 2000), and availability (Procter, 2007) take precedence over nutrition 
knowledge. Nevertheless, with differences in knowledge and preference found at a young age, 
Nemet et aI. (2007) notes nutrition education is even more important for young children. Overall, 
these factors associated with nutrition knowledge require consideration in both prevention and 
treatment programs for obesity (Reinehr et aI., 2003). 
Nutrition behavior 
Researchers have shown that nutrition knowledge is related to nutrition behavior 
(Pirouznia, 2000; Choi et aI., 2008). Choi et aI. (2008) found a positive correlation between 
nutrition knowledge and nutrition behavior for children in 4th through 6th grade. A study of 
children aged 11 to 13 years old by Pirouznia (2000) also examined children's nutrition behavior 
and related their findings to children's nutrition knowledge. A positive relationship was found 
for children in i h and 8th grade. This correlation is of importance because children do not 
necessarily have the knowledge to eat healthy (Resnicow & Reinhardt, 1991; Pirouznia, 2000; 
Murphyet aI., 1995; Nemet et aI.,2007). As a result of the correlation between nutrition 
knowledge and behavior (Pirouznia, 2000; Choi et aI., 2008), nutrition behavior has the potential 
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to be affected negatively. Researchers have examined nutrition behavior in children (Munoz et 
aI., 1997; Vadiveloo, Zhu, & Quatromoni, 2009). According to Munoz et aI. (1997), only 1 % of 
U.S. children meet national Pyramid recommendation guidelines for children; 16% of these 
children do not meet any of the guidelines. A more recent study of children in grades 3 through 5 
found that food intake patterns were well below MyPyramid recommendations in regards to 
fruits, vegetables, and fiber; intake of saturated fat and sodium were above MyPyramid 
Recommendations (Vadiveloo et aI., 2009). 
The reason nutrition behavior is of concern is due to its direct connection to a child's 
weight status. In a study conducted by Johnson et aI. (2008), an energy dense, low-fiber, and 
high-fat diet at ages 5 and 7 years old was associated with a greater fat mass and a greater chance 
for excess adiposity for children at 9 years of age. Not all researchers, however, have found 
associations between diet and BMI of children (Maffeis, Talamini, & Tato, 1998; Reilly et aI., 
2005). Particularly, energy and nutrient intakes did not significantly affect the change of relative 
BMI of children aged 8 years old (Maffeis et aI., 1998). Reilly and colleagues (2005) did not find 
conclusive evidence that dietary patterns at the age of 3 are generally associated with a child's 
risk for obesity at the age of7. Children that consumed junk food at age 3, however, just reached 
significance at 10% for the risk of obesity in children at age 7. This leads Reilly et aI. (2005) to 
conclude that further investigations are needed to examine the relationship between dietary 
patterns and a child's future risk for obesity. Johnson et aI. (2008) attributes the lack of 
significant findings to the difference in dietary assessments, the analyses used, and how obesity 
is measured. 
Nutrition attitude and intention 
Also related to nutrition knowledge is nutrition attitude. Nutrition attitude refers to 
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children's potential "good, beneficial, or pleasant" views of dietary behaviors (Shepherd & 
Raats, 1996). Children's attitudes regarding dietary behavior are an integral part of children's 
nutrition knowledge. Thus, as nutritional knowledge increases, changes in attitude will occur, 
ultimately leading to changes in intentions and behaviors (Bordi, Cranage, Lambert, & Smith, 
2005). Information children are exposed to, whether correct or not, appear to ultimately affect 
children's eating behaviors through its connection with attitudes and intentions. Researchers 
have examined the effect nutrition attitudes and intentions have on behavior (Bordi et aI., 2005; 
Hewitt & Stephens, 2007) and weight status (Rasmussen, 2007). A study of 7th and 8th graders 
found that if children had a negative attitude about a food, children's intentions were not to eat 
that food (Bordi et aI., 2005). Hewitt and Stephens (2007) also showed that healthy eating 
intentions directly determined reported dietary behavior in a population of 10 to 13 year oIds; 
this accounted for 39% of the variance in eating behavior. Thus, nutrition intentions are 
important since intention has the ability to determine nutrition behavior (Bordi et aI., 2005). Of 
most importance is the connection of children's nutrition attitudes and intentions to their weight 
status. Looking at a similar population of children in grades 1, 3, and 5, Rasmussen (2007) found 
nutrition intention was positively related to obese weight status. With these results, one can infer 
that overweight children have a high intention to eat healthier, but for other reasons, do not result 
in a difference in behavior. In other words, one's behavior can be different from their intentions. 
This is often the case, as most individuals do not see themselves as vulnerable. 
Altogether, nutrition knowledge, behavior, and intention are related and equally 
important in regards to children's health (Choi et aI., 2008). While children gain nutrition 
knowledge, positive dietary behaviors need to be promoted to influence children's attitude, 
intention, and intake. 
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Relationship of Parents' Weight Status to Children's Weight Status 
Another important issue with childhood obesity is the weight of parents. Some 
researchers believe that children's future obesity risk can be predicted from parents of a child. 
The reasoning behind this is believed that one or both parents could influence their child's 
weight status because of the genetics andlor the environment shared by family members 
(Whitaker et aI., 1997; Reude et aI., 2005). Whitaker and colleagues in 1997 found that children 
who were obese under three years old without obese parents had the lowest risk for obesity when 
they were in their 20's. On the other hand, children who are both obese and non-obese and were 
less than 10 years old had twice the risk of being obese as an adult if their parents were obese. 
Reude and colleagues (2005) also examined the relationship between anthropometric measures 
including weight, height, waist and hip circumference, and skinfolds in children and parents 
throughout childhood. What was of significance in this study was that correlations between 
children's adiposity and parents' adiposity were found prior to puberty, not changing much 
afterwards. Looking specifically at body mass index (BMI), correlations were high with mothers 
at birth, decreasing as children entered school. This relationship did not change a tremendous 
amount prior to and after puberty. Stunkard, Berkowitz, Stallings, and Cater (1999) have found 
similar results in that a weaker relationship was found between mothers' weights and children's 
weights up to 2 years of age compared to birth. Examining this same relationship with fathers, 
the relationship was low at birth, but became significant once children were in school and during 
puberty (Reude et aI., 2005). Overall, children's BMI was correlated to changes in their parents' 
BMI. Treuth, Butte, Ellis, Martin, and Comuzzie (2001) discriminated between genders by 
noting that parental obesity or leanness was apparent in daughters prior to puberty. Researchers 
like Reude et aI. (2005) believe that studying the relationship between parent obesity and 
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childhood obesity will help to understand additional risk factors to help combat the childhood 
obesity epidemic. 
Perception of Weight Status 
Parents may not be aware of their child's weight status. Studies have shown the 
inaccuracy of parents , perception of their children's weight status (Maynard, Galuska, Blank, & 
Serdula, 2003; Etelson, Brand, Patrick, & Shirali, 2003; Baughcum, Chamberlin, Deeks, Powers, 
& Whitaker, 2000; Young-Hyman, Herman, Scott, & Schlundt, 2000). Maynard and colleagues 
(2003) found that a third of mothers with children aged 2-11 years old with a weight at or above 
the 95th percentile did not have an accurate perception of their child's weight; these children 
were viewed as at "about the right weight." When looking at gender, mothers were close to three 
times as likely to classify daughters who were at risk for overweight (between 85th and 95th 
percentile) as "overweight" (2: 95th percentile). Etelson et al. (2003) found a decrease in parents' 
accuracy of perception for children with a BMI percentile of75 to 94 and greater than or equal to 
the 95th percentile. Only 17.4% and 10.5% of parents respectively had an accurate perception. A 
study by Baughcum et aI. (2000) found that 79% of mothers of overweight children aged 23 to 
60 months did not perceive their child as overweight; this percentage dropped to 71 % for 
children with a weight-for-height at or above 95th percentile. A study of African American 
caregivers and their children, between 5 and 10 years old, reviewed the categorization of 
children's weight status (Young-Hyman et aI., 2000). The z-BMI value was determined to group 
children into one of four categories: "normal weight," "heavy," "obese," or "super-obese." Z-
BMI is determined by subtracting the mean from the actual BMI for age and gender and dividing 
it by the standard deviation. The caregivers in this study were also asked to categorize their 
child's weight status as "underweight," "just right," "overweight," or "very overweight." 
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Comparing results, researchers found that more parents described their obese or super-obese 
children as "overweight" or "very overweight." However, only 46% of the caregivers described 
their super-obese children as "very overweight." 
Inaccuracies in perception hold true for other countries as well. In a study conducted in 
the United Kingdom by Jeffery et aI. in 2005, parents were asked to estimate their children's 
weight. Out of the 277 children in this study, 25% of parents correctly recognized their children 
as overweight according to a percentile of 91 % to 97%. On the other hand, a third of mothers and 
over half of the fathers defined their children who were obese as "about right" (Jeffery et aI., 
2005). Altogether, daughters' weight status was more accurately identified and mothers were 
better at assessing their child's weight status. In a Malaysian study (Muhammad, Omar, Shah, 
Muthupalaniappen, & Arshad, 2008), over a third of parents had an inaccurate perception of their 
child's weight status. Comparable to other studies, this study also found that parents' perceptions 
became more inaccurate with the higher weight of their child. Altogether, overweight in parents 
and children typically is unrecognized (Jeffery et aI., 2005). 
Parents' perception of their own weight status is also important since parents with 
misconception about their own weight status may not accurately assess their child's weight status 
(Jefferyet aI., 2005). Parents that are overweight or obese themselves, particularly women, had 
errors in identifying their children's weight status (Maynard et aI., 2003). Other studies have 
shown that this does not appear to be the case with mothers (Jeffery et aI., 2005; Baughcum et 
aI., 2000). Nevertheless, Jeffery et aI. (2005) has shown that significance was approached in the 
difference between overweight fathers and normal weight fathers and their ability to accurately 
assess their child's weight status. 
Proposed reasons for this lack of awareness are related to denial (Jeffery et at, 2005; 
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Muhammad et aI., 2008), reluctance, or even desensitization (Jeffery et aI., 2005). It has also 
been suggested that a low education level may playa role (Baughcum et aI., 2000). An area in 
which further knowledge may be needed is in understanding overweight and its impact on health 
(Baughcum et aI., 2000; Young-Hyman et aI., 2000). Muhammad et aI. (2008) found that some 
parents did not agree with the definition of overweight or obesity. Other reasons for errors in 
perception are differences in what is culturally accepted (Baughcum et aI., 2000; Young-Hyman 
et aI., 2000). 
With the knowledge of the misconceptions in weight status, Jeffery and colleagues 
(2005) note that it is important to address the issue of acknowledging excess weight. It is 
suggested that as a society, we now need to assess our own perceptions and address errors in our 
perception of our own weight status. Parents perceptions are of utmost importance as they are the 
"critical partners in our efforts to stem an impending health crisis" (Jeffery et aI., 2005). Jeffery 
et aI. (2005) further elaborates on this relationship by concluding that as differing perceptions are 
found compared to the clinical definitions of excessive weights, more may need to be done 
besides labeling children and parents as overweight or obese. Thus, recognition and 
acknowledgement is an important first step for interventions related to childhood obesity 
(Etelson et aI., 2003), but should certainly not be the only step. 
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Chapter III: Methodology 
This chapter begins with a description of the sample, the sample selection process, the 
instruments, and the procedures of data collection for this study. Following this, the data 
analyses used in this study will be reported. This chapter will end with a discussion of the 
limitations of the methodology in regards to the sampling techniques, instruments used, and data 
collection procedures. 
Subject Description and Selection 
Prior to data collection, approval was obtained from the University of Wisconsin-Stout 
Institutional Review Board (lRB) (Appendix C). The selection of subjects began November 2008 
with a request sent to all public elementary schools in the city of Menomonie, Wisconsin. The 
principals of the schools agreed that only one school would participate because of various 
activities taking priority within the school district. 
Informed Consent 
Subjects at the one school were obtained by sending out letters to parents or guardians of 
197 children from grades 1,3, and 5 in the first week of December (Appendix D). These grades 
were chosen to be consistent with the preliminary study conducted by Rasmussen (2007). 
Attached to the letter was an information packet that contained the methodology for this study 
(Appendix E). This form reviewed the procedures required to obtain anthropometric 
measurements. Furthermore, this form described the Hearts n' Parks survey children completed 
at school. The form also described the Child Feeding Questionnaire that was sent home with 
children for their parents or guardians to fill out. Furthermore, a form requesting parents or 
guardians' consent was included in this information packet (Appendix F). Ifparents or guardians 
and the children agreed to participate voluntarily in this study, informed consent forms were 
returned to school with children and were then routed to the school office. All of these 
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documents were also made available to parents or guardians via the elementary school's website. 
A copy of the original consent form and an updated letter was sent home the first week of school 
in January to obtain additional participants (Appendix D). At least 10 children from each grade 
participated. The total number of children in this study was 65. The total number of 
parents/guardians in this study was 32. A total of 37 child and parent or guardian combinations 
were included in this study. This was possible because several parents or guardians had multiple 
children participating in the study. 
Each child and parent or guardian was given a numeric identification number to aid in 
matching participants' surveys with anthropometric data. If at any point a child, parent, or 
guardian desired to be removed from the study, all data collected on these individuals was 
removed and destroyed; informed consent forms were also voided. 
Anthropometric Measurements 
To assess children's body mass index (BMI), children's weight and height were 
measured using a calibrated Detecto physician's scale, model number 338, and a portable 
stadiometer attached to the scale. Parents or guardians' height and weight were obtained by self-
report on the survey. 
Prior to data collection for children, a research assistant was trained to measure the height 
and weight (Appendix G). Two training sessions instructed the research assistant on the proper 
procedures determined for this study and to how to measure children's height and weight 
appropriately. The research assistant was informed not to make any comments, facial 
expressions, or other acts of judgment during the measurement. A script was given to the 
research assistant (Appendix G). This research assistant, including all other research assistants 
that aided in the data collection process, was informed to maintain the confidentiality of each 
33 
subject. The research assistant was also informed not to share height and weight data with the 
subjects. Instead, the research assistant informed children that they could request that their 
parents obtain this information, if they had not done so already. Additional precautions taken to 
ensure valid and reliable results included having the same research assistant perform all 
measurements over two data collection days. The nutrition assessment course at University of 
Wisconsin-Stout was a requirement for this research assistant. All research assistants were 
required to complete UW-Stout's Human Subjects Training. 
To ensure an accurate measurement of weight, the scale was placed on a hard, flat surface 
during set up. A carpenter's level was then used to ensure the scale was on a horizontal plane. 
With the scale in place, certified, calibrated weights were used to calibrate the scale for 0, 50, 
and 100 lbs according to manufacturer's instructions (Appendix M). The stadiometer was 
calibrated by checking the height rule with standardized rods. 
Weight was measured to the nearest 0.01 kilogram (kg) according to manufacturer's 
instructions. Measurements were repeated until two weights agreed within 0.1 kg. Height was 
measured to the nearest 0.1 centimeter (cm). This measurement was repeated until two 
measurements agreed within 1 cm. All measurements of weight and height were averaged to 
obtain the final values. Surfaces of the Detecto physician's scale and portable stadiometer were 
wiped with alcohol wipes or sanitizing solution between each use. 
Surveys 
There were two surveys used in this study. The Hearts n' Parks survey has been used in 
national, community-based programs sponsored by the National Heart, Lung, and Blood Institute 
(NHLBI), part of the National Institutes of Health (NIH), and the National Recreation and Park 
Association (NRP A, 2004). This survey was used to measure children's knowledge, intentions, 
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and actual behaviors related to eating and physical activity. The Hearts n' Parks survey has been 
validated and refined through its use by the Child and Adolescent Trial for Cardiovascular 
Health (CATCH). 
The Hearts n' Parks survey for children contains three sections (Appendix H). The first 
portion ofthis survey began by requesting the child's gender and age range with four categories: 
under 6 years, 6 or 7 years, 8 or 9 years, and 10 or 11 years old. Following that, this survey 
assessed children's knowledge and behavior regarding nutrition. Pictures of two different food 
items for seven questions were displayed. Children were asked to circle which food is better for 
their health. The next section had a similar format that asked what foods children eat most of the 
time. The final section for nutrition, which measures a child's intention, asked children to choose 
between two foods to eat in a given situation. With seven questions per section, scores could 
range from 0-7. 
The next portion of the children's Hearts n' Parks survey examined physical activity. 
Activities were listed with boxes for children to check if they liked to do a certain activity, have 
done an activity in the past week, or would like to learn how to do an activity. The survey 
concluded with a section about questions related to physical activity and attitude (Appendix H). 
Although physical activity section of the survey was administered, this data is not presented in 
this thesis. 
Children completed this survey on the same date of anthropometric measurements. A 
research assistant was trained to assist children with clarification of the survey and not provide 
information (via verbal, written, or body language) as to what answer the child might choose. 
The second survey used in this study was completed by parents or guardians of 
participating children. This survey, known as the Child Feeding Questionnaire (CFQ) (Birch et 
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aI., 2001), assesses parents'/guardians' beliefs, attitudes, and practices related to child feeding, as 
well as the parents' perception of their own weight and of their children's weight (Appendix I). 
The CFQ was adapted by adding forced choice and fill-in-the blanks to collect parents or 
guardians' gender, age, ethnicity, and self-reported height and weight. In addition, children's 
birth date, gender, grade, and ethnicity were also determined. No measures of validity or 
reliability have been documented on this adapted survey. Nevertheless, with previous versions of 
the CFQ, confirmatory factor analyses were run to attest to the internal consistency and validity 
of this survey (Birch et aI., 2001). 
Of all of the dimensions surveyed, only two were analyzed as a part of this study: 
parents' perceived weight and perceived child's weight. A 5-point Likert scale was available for 
parents to determine the perception of their own weight status at four different time points. Only 
their current perception of their weight status was assessed for this study. Parents had the option 
to select their weight as "markedly underweight," ''underweight,'' "normal," "overweight," 
"markedly overweight," or select "not applicable." The same 5-point Likert scale was available 
for parents to determine the perception of their child's weight status at one of two time points, 
depending upon their child's age: kindergarten through 2nd grade or 3rd through 5th grade. 
Data Collection Procedures 
A few days prior to data collection, school faculty was reminded of the upcoming study. 
On the date of data collection, January 7,2009 and February 2,2009, children participating in 
the study were escorted to the school conference room, according to a previously agreed upon 
schedule, where measurements and the Hearts n' Parks survey would be completed. The list of 
participating students was kept confidential and in the possession of one research assistant and 
was destroyed upon completion of data collection. Once at the classroom, this research assistant, 
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with the help ofthe teacher, lined participating children up at the door. Children who were not 
eligible to participate in the study remained in their designated classroom under the supervision 
of their teacher. At the same time, this research assistant gave the teacher a set of addressed and 
sealed envelopes each of which included a coded Child Feeding Questionnaire, an envelope to 
return the survey to the school office, and a thank you letter, to be placed in the correct child's 
folder to send home to participating parents or guardians. 
The research assistant then escorted participating children to the school conference 
room. On the way, the research assistant stopped by the restroom and encouraged children to use 
the restroom at that time. This was done to eliminate the potential for an incorrect weight 
measurement due to waste material in the body. At check-in, children were matched to their 
assigned identification number with the identification form (Appendix K) created by the 
Investigator. Only the Investigator was able to see the identification form. During check-in, 
children were asked their age and date of birth. This information was recorded on a data 
collection sheet (Appendix L). A Hearts n' Parks survey with the child's identification number 
was given to the child by the Investigator. The child was asked to not put their name on the 
survey. 
Children were then directed to the first data collection station where another research 
assistant was present to record the child's height and weight. This station was separated from the 
check-in station with privacy curtains. At this measurement station, the research assistant greeted 
children, recorded the identification number present on their survey on the anthropometric data . 
collection sheet, and informed children of the measurements that were going to be taken 
according to a script. 
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Children were asked to remove shoes, extra layers of clothing (jackets, sweaters, 
sweatshirts, etc.), and hairpieces. Each child then stepped on the platform, faced forward, and 
placed their feet slightly apart near the middle of the scale to distribute weight evenly. Arms 
were placed at their side with nothing in their hands. The research assistant recorded weight on 
the data collection sheet (Appendix L). 
Children were then asked to place their heels together, keep their legs straight, shoulders 
relaxed, and head in the Frankfort horizontal plane (the top of the external auditory meatus (ear 
canal) should be level with the inferior margin of the bony orbit (cheek bone» to ensure an 
accurate height measurement. The heels, buttocks, shoulder blades, and back of the head were 
checked to be against the vertical surface ofthe stadiometer (with a minimum of two out of three 
touching). Just before the measurement was taken, the child inhaled deeply and held their breath 
while the headboard was lowered to just compress their hair. If the subject was taller or shorter 
than the research assistant, they stood on a platform or crouched down to look straight on to the 
measuring device. The research assistant recorded height on the data collection sheet. 
Once all participating children had their heights and weights measured, the data 
collection sheet was placed in a sealed envelope and was given to the Investigator. 
The research assistant then sent the child to the final station where an additional research 
assistant was present. Children were to complete the Hearts n' Parks survey. All participating 
children were instructed to sit at a table in a quiet area, separate from the measurement station, 
and fill out the coded Hearts n' Parks survey given to them. The research assistant present at this 
station was available for clarification if needed. Once the child had finished the Hearts n' Parks 
survey, the research assistant collected the coded survey, gave the child a thank you certificate, 
allowed the child to chose a pencil or a sticker, and verbally thanked the child for participating in 
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the study. Children were then directed to a bench outside of the conference room to wait while 
their classmates finished the data collection process. Once all students from a particular grade 
and classroom were done, the research assistant serving as an escort then returned children back 
to their classroom. 
Completed and coded Hearts n' Parks surveys and data collection sheets were placed in 
an envelope by the research assistant according to the classroom and grade. These envelopes 
were then sealed until the Investigator conducted data entry. All data was eventually transported 
by the Investigator to the Research Advisor's office for storage in a locked cabinet. 
On their own time, parents or guardians completed the Child Feeding Questionnaire and 
returned it to the child's school in a provided addressed and sealable envelope. Teachers 
collected the returned envelopes and sent them to the school's office from which the Investigator 
picked them up. 
Children and parents' BMIs were calculated using the metric equation. Weight in 
kilograms (kg) was divided by their height in meters (m) squared. This data was recorded on the 
coded data collection sheet used for recording children's height and weight (Appendix L). Once 
the BMI was calculated and was checked for errors, children's data was plotted on CDC BMI-
for-age and gender charts to determine a weight percentile using the CDC website (CDC, 2009c) 
(Appendix B). Children were categorized as underweight, healthy weight, overweight, or obese 
based on their BMI-for-age percentile. Underweight refers to less than the Sth percentile, healthy 
weight refers to the Sth to the 8Sth percentile, overweight refers to the 8Sth to less than the 9Sth 
percentile, and obese refers to equal to or greater than the 9Sth percentile (Table 1). Parents were 
categorized as underweight, normal, overweight, or obese. Underweight refers to a BMI less than 
18.S, healthy weight refers to a BMI between 18.S-24.9, overweight refers to a BMI between 
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2S.0-29.9, and obese refers to a BMI greater than or equal to 30.0 (Table 1). Both categorizations 
were listed on the coded data collection form. Letters detailing these results were sent home to 
parents that requested this information (Appendix N). 
Table 1 
Weight Status Categories for Children and Adults 
Weight Status 
Underweight (U) 
Normal (N) 
Overweight (Ov) 
Obese (Ob) 
i CDC,2009a 
2CDC,2009b 
Data Analysis 
Children2 
(BMI-for-age Percentile) 
<Sth Percentile 
Sth_ <8Sth Percentile 
8Sth_ <9Sth Percentile 
~9Sth Percentile 
Adults! 
(BMI) 
<18.S 
18.S - 24.9 
2S.0 - 29.9 
~30.0 
Anthropometric data and surveys were entered into The Statistical Program for Social 
Sciences, version 17.0. Analysis was completed with the assistance of Susan Greene, Associate 
Institutional Researcher at UW-Stout. Participants with missing information or incomplete 
surveys were included in analyses when appropriate. 
Descriptive statistics 
Frequencies were determined for the BMI, BMI-for-age percentile, age, gender, grade, 
ethnicity, and weight status classification for children. Children that completed the Hearts n' 
Parks survey also had frequencies determined for age range, gender, and grade. Frequencies were 
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determined for parents that completed the Child Feeding Questionnaire in regards to BMI, age, 
gender, ethnicity, and weight status. Descriptive statistics were then used to analyze the 
distribution of data from this study. Particularly, percentages were determined for all variables. 
For both children's and parents' BMI and age along with children's BMI-for-age percentile, 
mean, median, and standard deviation were determined for these variables. 
Tests of significance 
The independent samples t-test with Levene's test for equality of variances was used to 
compare the means of children's genders in various BMI -for-age percentiles. T -tests were used 
to look for a difference between the means of two groups, in this case males and females. For the 
means of BMI -for-age percentiles in different grades, the possible differences between multiple 
groups were analyzed with one-way ANOV A or an independent samples t-test, dependent upon 
if there were at least 15 students per grade. In regards to the frequencies of weight status 
classifications, cross tabulations and chi-squared tests were run in comparison to gender or 
grade. Possible differences between BMI-for-age percentiles categorizations of subjects by 
gender for grade were tested with a two-way ANOV A. 
In regards to the Hearts n' Parks survey questions on nutrition knowledge, behavior, and 
intention, average scores with a standard deviation were determined. One-way ANOV As with 
post hoc tests were run to determine if differences between means of nutrition knowledge, 
behavior, and intention of children existed by age grouping. Children's mean nutrition scores 
were also analyzed compared to their gender and weight status classification using t-tests to 
determine significant differences between means. Due to small sample size, to compare nutrition 
scores with weight status, subjects who were overweight or obese were grouped together 
resulting in an analysis between two categories (normal and overweight or obese). 
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Lastly, statistics were run on the data collected from Child Feeding Questionnaires. 
Particularly, cross tabulations and chi~square tests were used to compare parents' perception of 
their weight status ( question number 7) to their actual weight status and parent's perception of 
their child's weight status (question number 11 or 12, depending upon the child's age) compared 
to their child's actual weight status. 
Significance level for all tests used a criterion ofp< O.OS. 
Limitations 
There are a few methodological limitations in regards to the sampling technique, 
instrument used, and data collection procedures. 
In regards to sampling, not all of the elementary schools in the Menomonie School 
District participated; only one out of a potential of five public schools agreed to participate in 
this study. In addition, the selection of students through stratified sampling removed the potential 
for different students to participate from grades other than 1 st, 3rd, or Sth grade. Furthermore, data 
was collected from a small Midwestern city were approximately 9S% of its citizens are white 
(United States Census Bureau, 2000). Consequently, results must be generalized with caution to 
the state or on a national level as 88.9% and 7S.1 % of the population are Caucasian, respectively. 
Limitations were also present in the technique of data collection. Weights and heights of 
children were collected similar to how measurements are recorded in a physician's office. 
Nevertheless, the amount of clothing could affect results, even though children were requested to 
remove shoes or extra layers of clothing such as jackets, sweaters, sweatshirts, etc. 
There was the potential for human errors in collecting data. However, this was minimized 
by calibrating instruments prior to use according to manufacturer's instructions, training the 
research assistants, and practicing measurements prior to collecting data from subjects. In 
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addition, other errors related to measuring children's heights and weights were minimized by 
using the same trained research assistant to consistently perform measurements. 
Lastly, there were some limitations present in the surveys administered to children and 
parents. The survey given to children only requested ranges of ages for children. Thus, one was 
unable to determine the exact age of the subject. This limitation was corrected for by inquiring 
children's ages from parents through the Child Feeding Questionnaire and asking children their 
age and date of birth on the date of data collection. Limitation of surveys was the possibility of 
them not being completed accurately or truthfully. Reassurance was given to children that there 
were no right answers. Parents were allowed to fill out the Child Feeding Questionnaire 
confidentially at home on their own time. 
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Chapter IV: Results 
This chapter will begin with the demographic results of the study. An analysis of the 
topics assessed in regards to the survey will follow. The rest of the chapter will summarize 
findings of importance related to the hypotheses of this study. 
Demographics & Weight Status 
In early 2009, sixty-seven children from grades 1,3, and 5 at an elementary school in 
Menomonie, Wisconsin participated in this study after consent was received from their parents or 
guardians. Out of the 197 potential subjects for this study, 34% (n=67) received consent to 
participate. Of the 67 children, three children received consent to participate only in the 
measurement of height and weight; two children received consent to participate only in the 
survey. These children were included in the analyses when appropriate. Two children were 
excluded from the final analysis of data. One child was excluded due to parent's note on consent 
form that the child was recently diagnosed with celiac disease; the other child was excluded due 
to an unsuccessful attempt to measure the child's height and weight and the child was unable to 
complete the survey. 
Sixty-two children had their height and weight measured to determine their BMI (Table 
2). Of these, 41.9% (n=26) of the participants were boys and 58.1 % (n=36) were girls. In 
addition, 33.9% (n=21) were from grade 1,46.8% (n=29) were from grade 3, and 19.4% (n=12) 
were from grade 5. Children in grades 1,3, and 5 are typically 6-7 years old, 8-9 years old, or 
10-11 years old, respectively. The average age of children was 8.1 years old ± 1.5 years old; 
median age was 8.0 years old. 
Children's calculated BMI range was 13.8 to 27.8. The average BMI was 18.2 ± 3.7; 
median BMI was 17.3. With BMI determined, children's BMI for age and gender were plotted 
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on CDC growth charts to obtain the corresponding percentile and weight status (Appendix B). 
The range of percentiles was from 6% to 99%. The average percentile was 61.6 ± 30.2%; the 
median percentile was 69.5%. Based on the children's BMI-for-age percentile, children's weight 
status was categorized; 66.1 % (n=41) had a healthy weight, 19.4% (n=12) were overweight, and 
14.5% (n=9) were obese; no children were classified as underweight (Figure 1). Most children 
were in the healthy weight category. The frequency and percentage of children's weight status by 
demographic information is reported (Table 2). 
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Figure 1. Percentage of children and parents' weight status categories. 
o Children 
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Table 2 
Weight Status (Frequency and Percentage) by Demographic Information 
Grade Gender Total Normal Overweight Obese 
I Boys 12 (19.4) 9 (14.5) 3 (4.8) 0(0) 
Girls 9 (14.5) 7 (11.3) 2 (3.2) 0(0) 
Total 21 (33.9) 16 (25.8) 5 (8.1) 0(0) 
3 Boys 10 (16.1) 6 (9.7) 1 (1.6) 3 (4.8) 
Girls 19 (30.6) 11 (17.7) 4 (6.5) 4 (6.5) 
Total 29 (46.8) 17 (27.4) 5 (8.1) 7 (11.3) 
5 Boys 4 (6.5) 2 (3.2) 1 (1.6) 1 (1.6) 
Girls 8 (12.9) 6 (9.7) 1 (1.6) 1 (1.6) 
Total 12 (19.4) 8 (12.9) 2 (3.2) 2 (3.2) 
Overall Total 62 (100) 41 (66.1) 12 (19.4) 9 (14.5) 
In regards to the tests run between gender and BMI-for-age percentile for children, no 
significant difference was found (p>0.05, independent samples t-test with Levene's test for 
equality of variances). Using the same test since only 12 students were in grade 5, there were no 
statistical differences, although significance was being approached, between grade and BMI-for-
age percentile for children as children in grades 3 or 5 had a higher percentile than children in 
grade 1 (p=0.074). Considering gender or grade and weight status in children with cross 
tabulations and chi-square tests, no significant differences were found for gender (p>0.05) while 
too few observations of the obese children per grade did not allow statistical tests to be 
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performed. Lastly, differences across gender and grade for BMI-for-age percentile were not 
found using two-way ANOV A (p>0.05). 
Sixty-two children completed the Hearts n' Parks survey. From these, 45.2% (n=28) were 
boys and 54.8% (n=34) were girls; 33.9% (n=21) were 6 or 7 years old, 45.2% (n=28) were 8 or 
9 years old, and 20.9% (n=13) were 10 or 11 years old. As mentioned previously, these ages 
typically corresponded to the grades 1, 3, and 5 respectively. One child in grade 11isted 
themselves as 8 or 9 years old; two children in grade 3 listed themselves as 10 years or older. All 
children were analyzed according to their age (rather than grade) category for the child's survey, 
yet were included in the analysis ofBMI-for-age percentile according to grade as age was used 
to determine weight status. 
Of the 65 children participating in the study, 63.1 % (n=41) of parents or guardians of 
children responded to the survey sent home with children and reported demographic information 
for their children and their own gender, age, height, weight, and race. Three parents responded 
twice due to multiple children participating in the study; both responses were only included when 
compared with data from that child. 
Looking at the gender of parents that responded to the survey (n=38), 10.5% (n=4) were 
males and 84.2% (n=32) were females; 5.3% (n=2) of parents did not respond to this question. 
Only 36 parents reported their age. The age range of parents was from 24 to 57 years old. 
Average age of parents was 36.4 ± 6.6 while the median age was 37. Considering parents race, 
92.1 % (n=35) were white and 2.6% (n=l) were Asian; 5.3% (n=2) of parents did not respond to 
this question. In regards to children's race, 92.7% (n=38) were white and 4.9% (n=2) were of 
mixed race; 2.4% (n=l) of parents did not respond to this question. 
Parents self-reported height and weight in this study was used to determine their BMI and 
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weight status; only 84.2% (n=32) reported this data (n=3, responded twice). Parents' BMI range 
was 17.7 to 36.6. The average BMI of parents was 25.9 ± 5.1; median BMI was 25.7. Of the 
parents, 3.1 % (n=l) were underweight, 37.5% (n=12) had a normal weight, 31.3% (n=10) were 
overweight, and 28.1 % (n=9) were obese (Figure 1). An astounding 62.5% (n=20) of parents had 
an unhealthy weight status. 
Looking at both parents' and children's weight status, 37.1 % (n= 13) of 35 parent and 
child pairs had the same weight status. Furthermore, 37.1 % (n=13) of parents had a higher 
weight status than their child. Lastly, 25.7% (n=9) of parents had a lower weight status than their 
child. No correlation can be observed between parents' reported weight status and children's 
actual weight status (Figure 2) . 
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Figure 2. Comparison of parents , reported and children's measured weight status. 
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Children '8 Nutrition Knowledge, Behavior, and Intention 
Three sets of seven nutrition questions were analyzed from the Hearts n' Parks survey. 
These sets of nutrition questions analyzed nutrition knowledge, behavior, and intentions of the 
62 children who completed the survey. 
In the first section of questions, children were asked which food was better for their 
health. Children's average total nutrition knowledge score was 5.6 ± 1.2. The second section on 
nutrition focused on nutrition behavior. When asked what food do children eat most of the time, 
children's average nutrition behavior score was lower than nutrition knowledge with a mean of 
4.0 ± 2.0. Children scored the lowest when they responded to what would they do (intention): 3.7 
± 1.7. 
Nutrition survey scores were compared against corresponding age groups determined 
from the Hearts n' Parks survey (Figure 3). Using one-way ANOVA (with Tukey post hoc test), 
a significant difference (p<0.05) was found for nutrition knowledge between age groups 
(p=0.004). Particularly, children that were 6 or 7 years old had a significantly lower nutrition 
knowledge score compared to 10 or 11 year olds (p=0.004). Significance was approached 
between 6 or 7 year olds and 8 or 9 year olds (p=0.052). No significant differences were found 
between nutrition behavior and age groups. There was almost a significant difference between 6 
or 7 year olds and 8 or 9 year olds within intentions (p=0.070). 
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Figure 3. Children's mean nutrition survey scores per age group are depicted with standard error. 
*p<O.05, one-way ANOV A within nutrition survey category and between age group. 
Mean nutrition survey scores were also compared against gender. No significant 
difference was found between boys and girls or nutrition knowledge, behavior, or intention 
(p>O.05, independent samples t-test with Levene's test for equality of variances). The mean and 
standard deviation of children's nutrition scores are reported by age and gender (Table 3). 
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Table 3 
Nutrition Scores (Mean ± Standard Deviation) by Demographic Information 
Age Gender N Knowledge Behavior Intention 
6-7 years Boys 12 5.0 ± 1.0* 3.3 ± 1.9 2.7 ± 0.9 
Girls 9 4.9 ± 0.8* 3.9 ± 1.5 3.3 ± 1.7 
Total 21 5.0 ± 0.9* 3.5 ± 1.7 3.0 ± 1.3 
8-9 years Boys 10 5.3 ± 1.4 4.4 ± 2.3 4.2 ± 1.3 
Girls 18 6.0 ± 1.2 4.6±2.0 3.9 ± 2.1 
Total 28 5.8 ± 1.3 4.5 ±2.1 4.0 ± 1.8 
10-11 years Boys 6 6.0 ± 1.5* 3.0±2.0 3.3 ± 1.8 
Girls 7 6.6 ± 0.8* 4.0±2.6 4.7 ± 1.7 
Total 13 6.3 ± 1.2* 3.5 ±2.3 4.1 ± 1.8 
Overall Total 62 5.6 ± 1.2 4.0±2.0 3.7 ± 1.7 
*p<0.05, one-way ANOV A within nutrition survey category and between age groups. 
Lastly, in regards to the nutrition survey scores, the independent samples t-test with 
Levene's test for equality of variances was run to determine if there were significant differences 
between children's weight status and mean nutrition survey scores. Since some children only 
received consent to have their height and weight measured while others only received consent to 
complete the Hearts n' Parks survey, a total of 59 children's nutrition scores were able to be 
compared to their weight status. A significantly higher mean nutrition knowledge score was 
found for children with an overweight or obese weight status compared to children with a normal 
weight status (p=0.014) (Figure 4). No significant difference was found between nutrition 
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behavior (p=O.128) or intention (p=O.169) and weight status (Figure 4). 
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Figure 4. Children's mean nutrition scores per weight status group are depicted with standard 
error. 
*p<O.05, independent samples t-test between mean nutrition knowledge score and weight status 
group. 
Parental Perceptions 
From the Child Feeding Questionnaire, parents' perception oftheir current weight status 
was analyzed. Out of the 41 total responses, 97.6% (n=40) of parents responded to the question. 
However, only 75.6% (n=31) of parents reported their height and weight to determine their 
weight status. Ofthese parents, 58.1 % (n=18) had an accurate perception of their current weight 
status (Figure 5 and 6); 12.9% (n=4) of parents had a high perception and 29% (n=9) had a low 
perception of their weight status. All parents with a lower perception were overweight or obese; 
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50% (n=9) of parents with an accurate perception were overweight or obese (Figure 6). No 
relationships were able to be detennined with the lack of responses per category to use statistics 
(Pearson chi-square test). 
In addition, parents' perception oftheir child's current weight status was assessed. 
Depending upon the grade and age ~fthe child, parents' perception was matched to either their 
perception oftheir child's weight status from kindergarten through 2nd grade or 3rd through 5th 
grade. Out of the 41 returned surveys, 90.2% (n=37) of parents responded to the question. No 
relationships were able to be detennined with the low number of responses per category. 
Nevertheless, ofthe parents that responded, 62.2% (n=23) of parents had an accurate perception 
of their child's current weight status (Figure 5 and 6); 2.7% (n=l) of parents had a high 
perception and 35.1 % (n=13) of parents had a lower perception. Of the parents with a lower 
perception, 76.9% (n=10) of children were overweight or obese; 13% (n=3) of parents with an 
accurate perception had children that were overweight or obese (Figure 6). No relationships 
between parents' perception of their child's actual weight status were able to be detennined with 
the lack of responses per category to use statistics (Pearson chi-square test). 
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Figure 5. Parents' percent accuracy of perception of their own weight status and their child's 
weight status. 
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Figure 6. Parents' perception of child's weight status and their own weight status. 
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The difference in perceptions of parents and children's weight status was also assessed. 
No relationships were able to be determined with the lack of responses per category to use 
statistics (Pearson chi -square); only percents of parents that got both, one, or either perception 
correct could be calculated. Of the 30 responses, 30% (n=9) parents had an accurate perception 
of their weight status for both themselves and their child. Approximately 53.3% (n=16) of 
parents had one perception of their weight status for both themselves and their child correct. Of 
these parents, 50% (n=8) only identified their own weight status correctly; 50% (n=8) only 
identified their child's weight status correctly. Lastly, 16.7% (n=5) of parents did not have an 
accurate perception of their child's or their own weight status. No relationships between the 
difference in perceptions of parents and children's weight status were able to be determined with 
the lack of responses per category to use statistics (Pearson chi-square test). 
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Chapter V: Discussion 
This chapter will begin with a review of potential limitations of this study. A discussion 
of the descriptive results of the study compared to city, county, state, and national averages will 
be explored. An overview of the implications of the results of the study related to the hypotheses 
will follow. The chapter will end with recommendations related to the overall findings of this 
study. 
Limitations 
Before the data from this study can be interpreted, it is important to consider the profile 
of the participants in this study. Of most importance is the lack of diversity in race of 
participants. Children and parents from this study had similar ethnic groups. Approximately 
92.1 % of parents listed themselves as white and 92.7% of parents reported their children as 
white. These results are similar to the city of Menomonie, Wisconsin and Dunn County, in which 
93.8% and 96.1 % of its citizens are white, respectively (United States Census Bureau, 2000). 
However, these percentages differ from the state and nation overall, in which 88.9% and 75.1 % 
of the population are Caucasian, respectively. Thus, the findings from this study can be 
confidently generalized to the city of Menomonie, Dunn County, the state of Wisconsin, and 
perhaps other rural counties in various states, but not to the United States. 
Results from parents alone should be generalized with caution, particularly, the gender of 
the parents. Approximately, 84.2% of parents were female. Due to the lack of male participants, 
the results related to weight status and perception may not reflect adults overall but skewed 
towards a feminine perception. 
Lastly, self-reported height and weight of parents that completed the survey may not be 
accurate. Individuals tend to underestimate their weight (Rowland, 1990). Obtaining the actual 
height and weight of parents would have increased confidence in this data and associated 
conclusions. 
Conclusions 
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The population for this study included children and their parents or guardians from an 
elementary school in western Wisconsin. A profound finding in this study is the percentage of 
children and adults who are overweight and obese. Overall, 19.4% of children were overweight 
and 14.5% were obese. A longitudinal picture of this school district suggests that the prevalence 
of overweight and obesity in children has decreased. In 2007, Rasmussen determined 26.2% of 
children in the school district were overweight and 16.7% were obese (Table 4). However, 
Rasmussen's data included an additional elementary school as compared to the population of the 
current study. When comparing these results to a larger population, similar results were found 
(Table 4). Particularly, 20.4% of children, aged 6-11 years old were considered overweight and 
17.6% of children were considered obese. The goal for Wisconsin between 2000 and 2010 is for 
a reduction in the proportion of children who are overweight or obese from 11.4% to 9.4%. lithe 
aforementioned results are comparable to the state's overall prevalence of obesity, we will most 
likely fall short of this goal as well as the Healthy People 2010 goal to reduce the prevalence of 
childhood obesity by 5% (HHS, 2000). 
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Table 4 
Comparison of Childhood Overweight and Obesity between Locations 
Current Study Menomonie 20061 Nation2 
Overweight 19.4% 26.2% 20.4% 
Obese 14.5% 16.7% 17.6% 
Total 33.9% 42.9% 38.0% 
1 Rasmussen, 2007 
20gden et aI., 2006 
In regards to the parents' weight status, 59.4% of parents were overweight or obese. 
Looking at the county in which participants were obtained, the percentage of overweight adults 
is lower than the 33.7% of adults that are overweight and similar to the 28% of adults that are 
obese in Dunn County (Table 5). In comparison of this study's results to the state of Wisconsin, 
fewer parents were overweight and more parents were obese. Particularly, Wisconsin's 
percentage of overweight adults is 37% and the percentage of obese adults is 25.3% (Table 5). 
Compared to NHANES data in 2005-2006, the percentage of overweight and obese adults 20 to 
74 years old is similar to the national average (31.3% this study vs. 32.2% of US adults and 
28.1 % vs. 35.1 %, respectively) (Table 5). Given the Healthy People 2010 goal to reduce the 
prevalence of obesity to 15% in the state of Wisconsin, parents in this study, Dunn County, and 
the state of Wisconsin have a long way to go to meet this goal (HHS, 2000). 
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Table 5 
Comparison of Adult Overweight and Obesity between Locations 
Current Study Countyl State2 Nation3 
Overweight 31.3% 33.7% 37.0% 32.2% 
Obese 28.1% 28.0% 25.3% 35.1% 
Total 59.4% 61.7% 62.3% 67.3% 
ITaylor et aI., 2008 
2CDC, 2008 
3NCHS, 2009 
Looking at the characteristics of children that had their BMI-for-age percentile 
determined, there was not a significant difference between gender or grade. The same was true 
for gender or grade and weight status. Thus, one can conclude that there are no specific groups to 
target when it comes to addressing children with weight issues. All genders and grades had some 
incidence of overweight or obesity that implementing interventions for boys and girls school-
wide would be necessary to reach children with weight issues. 
Considering nutrition knowledge, behavior, and intention, the percent correct scores for 
each category were similar to a study conducted in Menomonie in 2006 (Rasmussen, 2007) and 
Hearts n' Parks data collected from 2000-2004 (NRP A, 2004) (Table 6). The only difference 
among the results was the number of children in each study. 
Table 6 
Children Nutrition Survey Scores 
Hearts n' Parks1 Menomonie 20062 
Section n Percent Correct n Percent Correct 
Knowledge 1772 76.7% 42 78.6% 
Behavior 1759 53.6% 42 60.1% 
Intention 1758 50.6% 42 51.4% 
Values determined from percentage correct from total possible score. 
IHearts n' Parks - report of 2004 magnet center performance data. 
2Rasmussen, 2007 
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Menomonie 2009 
n Percent Correct 
62 80.1% 
62 57.3% 
62 52.8% 
Nutrition knowledge was significantly lower for children aged 6 or 7 years old compared 
to 10 or 11 years old children. This is expected as children of an older age have spent more years 
in school and should retain knowledge better than younger children should. While no significant 
difference was found between 8 or 9 year old children and either younger or older children, 
significance was approached and would illustrate an increase in nutrition knowledge with age. 
Further relationships with nutrition knowledge were found. Nutrition knowledge was 
significantly different for children with different weight statuses. Particularly, children that were 
overweight or obese had significantly higher nutrition knowledge than children of a normal 
weight status. A similar study by Rasmussen (2007) did not find a relationship between nutrition 
knowledge and weight status. The present study's finding is unexpected as one would believe 
that children with less nutrition knowledge would have a higher weight status or, as other studies 
have found, there is no relationship between nutrition knowledge and weight status (Nemet et al., 
2007; Reinehr et al., 2003; Choi et al., 2008). Nevertheless, one must consider that children may 
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not be completely autonomous and parents may playa large role in what children consume and 
ultimately affect children's weight status. Other relationships between nutrition, specifically 
behavior and intention were not found. Rasmussen (2007) found that intention to eat nutritiously 
was significantly higher for overweight children. Both studies demonstrated that overweight or 
obese children consistently scored higher than normal children did. These findings suggest we 
may need to step back to figure out the disconnect between children's nutrition knowledge and 
resulting weight status or determine what social pressures are causing children not to eat healthy. 
Perhaps at this age, neither nutrition knowledge, behavior, nor intention plays a role in the 
weight status of children. Instead, parent's attitudes and behavior has the greatest effect on 
children's nutrition and weight status. 
Overall, average nutrition knowledge scores were higher than nutrition intention and 
behavior for all age groups and gender, respectively. This could illustrate that what children 
know about nutrition may not be formulated into thoughts and be acted upon. These results also 
suggest that parents should be included and targeted in any interventions related to children's 
weight status. 
No pattern was found between the comparison of parents' BMI and children's BMI-for 
age and gender percentile. This finding suggests that elementary school children's current weight 
status is not related to parents' weight status. Instead, p~rhaps as Whitaker et al. (1997), parents' 
weight status may only predict children's future risk of obesity. In other words, children need to 
be assessed at an older age to determine their future risk of weight and health-related issues. If 
the percentage of adults that had an unhealthy weight status is an indication of children's future 
weight status, there is a reason for concern. In addition, weight issues at a young age can have 
consequences that may progress and worsen as children age (Must & Strauss, 1999). Thus, 
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weight issues in both children and parents should be addressed. 
To begin addressing overweight and obesity, there first needs to be recognition of issues 
with weight status (Etelson et aI., 2003). More than a third of parents had an inaccurate 
perception of their own weight status and their child's weight status. These results are 
comparable with the findings of a similar study of children aged 4-8 years old by Etelson and 
colleagues (2003). Parents in this current study, however, had a higher percent of accuracy. 
Additional comparisons can be made with the study cond~cted by Maynard and colleagues 
(2003). With a smaller sample size, a higher percent error was found when examining the 
perception of obese child's weight status. Errors in perception of children's weight status may be 
attributed to parents' error in regards to the perception of their own weight status. However, 
parents' perception was not completely wrong. While it is promising that more than half of the 
parents in this study had accurate perceptions about themselves or their child, these parents or 
their children were still overweight or obese. As a result, perception is not the only part of the 
problem as parents perhaps do not have the knowledge, access, or motivation to follow healthy 
and nutritious lifestyles. Variyam (2001) has shown that parents with more knowledge related to 
obesity and nutrition is associated with a decrease in the prevalence of obese children. 
Recommendations 
A few recommendations can be made in regards to the methods and the findings of this 
study. With the limited data available on the obesity rate in children and adults from 
Menomonie, Wisconsin, more studies are needed to determine the prevalence of this health issue 
to address it accordingly. With two studies completed in the last two years with similar findings 
in regards to weight status, the obesity epidemic is likely to be impacting this region of the state 
over the next few years. Thus, the recommendations for the findings in regards to weight status 
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are two-fold. First, additional studies should be completed in the Menomonie area to detennine if 
these findings are applicable to the general vicinity and if the current trend will persist. Secondly, 
to make this process less cumbersome, regular BMI measurements need to be conducted at 
venues like schools or community facilities to allow researchers to implement interventions and 
monitor success rather than continuing to assess the prevalence of obesity in a given region. 
An additional recommendation of this study would be to obtain the actual height and 
weight of parents. Parents' self-reported data have been known to be inaccurate, especially for 
overweight women aged 20-34 years old (Rowland, 1990). While this may prove to be difficult 
to coordinate data collection with children and parents, the true results would ensure accurate 
comparisons to local, state, and national averages. 
While no target group of children was found, a recommendation is to provide assistance 
to all children, especially those with an unhealthy weight status. This would require the creation 
of programs that are complete and appropriate for large groups of children. There are a variety of 
venues in which interventions could be offered. Programs that have been created in light of the 
childhood obesity epidemic are school, family, and community-based programs. 
A popular site for obesity treatment projects is schools. Of these school-based programs, 
the programs that have the most success are those that are based on CDC guidelines and 
recommendations for healthy eating (Veugelers & Fitzgerald, 2005). The healthy eating 
recommendations are based on the 2005 Dietary Guidelines. In the guidelines for school health 
programs created by the CDC, several areas to address are recommended (CDC, 2001). These 
areas include nutrition policies, sequential and coordinated curriculum, appropriate guidelines for 
students, incorporation of food service and nutrition education, adequate training for staff 
members, inclusion of families and the community, and continuous evaluation of programs 
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implemented. The collaboration of teachers and food service workers will be integral to the 
ability to incorporate nutrition education throughout the school and in the school's curriculum 
(Nemet et aI., 2007). With programs of this caliber, children are allowed to reach their fullest 
potential and achieve good health through the skills, support, and reinforcement provided over 
the course of their education. It is the hope that programs like these will instill healthy behaviors 
that will last a lifetime for children. 
Since children spend most of the remaining time in which they are not at school at home, 
family-based interventions have also been recently created to address the childhood obesity 
epidemic. Family-based interventions can include counseling on diet, behaviors, and physical 
activity (American Dietetic Association, 2006). Typically, family-based interventions are used 
when children already have excessive weight. This allows interventions to be tailored to 
children's own unique situation. Studies reviewed by the ADA to form the association's position 
noted that the majority of studies analyzing multi component family-based interventions reduced 
the weight status and adiposity of children following the intervention. Thus, the need for more 
family-based interventions is warranted. Nevertheless, additional research needs to be conducted 
to determine the most effective approach to yield the best and most consistent results. 
Beyond school and in the home, children spend time in the community in which they 
live. There are a variety of institutions, organizations, and groups that have the potential to make 
a positive impact on the health of our children. According to the Institute of Medicine (lOM) 
(2005), programs in the community have the ability to supplement and reinforce information 
presented to children at school or home. It is also suggested that with the lack of stressors present 
at school or in the home, a more conducive environment wi11lead children to participate in 
healthful activities. Furthermore, interventions in the community setting can bring together 
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schools and homes, allowing adults to further promote healthy behaviors. 
Yet as the results of this study show, obesity is still an issue despite children's level of 
nutrition knowledge. This especially holds true for overweight or obese children. These findings 
could be due to differences in cognitive development and the inability of children aged 5 to 12 to 
interpret nutrition related terms and concepts (Lytle et aI., 1997). Thus, if children's nutrition 
knowledge were targeted, it would be necessary to devise developmentally appropriate nutrition 
messages and specific behavior messages to aid in children's comprehension and application of 
healthy eating behaviors. 
Additionally, we need to extend our focus beyond children and nutrition, empowering 
entire families to realize their current situation and act upon it. A place to start would be to 
increase the accuracy of parents' perception of their own weight status, followed by their 
perception of their children's weight status and ultimately their perception of the weight status of 
our society. While doing this, the benefits of a healthy weight status and a healthy lifestyle 
altogether need to be reviewed to create a sense of urgency. This could lead citizens including 
families to partake in various nutrition and obesity-related interventions. Whatever the case, with 
the percentage of children and parents that were found to be obese in this study, action needs to 
be taken to meet the goals set forth by health professionals to lessen the number of individuals in 
our society that are impacted by weight and health-related issues. 
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Appendix C: IRB Approval Forms 
Date: 
To: 
cc: 
From: 
Subject: 
ReBiMtch SNV1{;(d{ 
152Voo Rehab BuIlding 
UnlvcrsltyllfWiscn!1illn·Stout 
P.O. Box 790 
Menomonio, W! 54751-0790 
715/232·1126 
7151232·1749 (fax) 
hl!U:!fvtxi':v; uw§l1QllLQ:JiJh!mt 
November 7,2008 
Kelly Samz 
Dr. Ann Parsons 
Sue Foxwell, Research Administrator and Human 
ProtectiQns Administrator, UW -Stout Institutional 
Review Board for the Protection of Human 
Subjects in Research (IRS) 
Protection of Human Subjects 
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Your project, "Nutrition Knowledge, Behavior; Intention, Physical Activity, and BMI Assessment of 
Elementary School Children with an Analysis of Parental Influence and its Relationship to Childhood 
Obesity in Western Wisconsin," has been approved by the IRB through the expedited review process. The 
measures you have taken to protect human subjects are adequate to protect everyone involved, including 
subjects and researchers. 
Please copy and paste the following message to the top of your survey/interview form before 
dissemination: 
This project is approved through October 8, 2009. Modifications to this approved protocol need to be approved by the IRB. Research not 
completed by this date must be submitted again outlining changes, expansions, etc. Federal guidelines require annual review and approval by the 
IRS. 
Thank you for your cooperation with the IRB and best wishes with your project. 
*NOTE: This is the only notice you will receive - no paper copy will be sent. 
s UT 
Date: 
To: 
cc: 
From: 
Subject: 
RfJ!>8HfCh $(\rlllcj!'jR 
152 Voe Rehab Bullding 
Unhl¢fslty ofWiscorlsin·$lout 
P,O.60)(790 
Menomonie, WI 54751·0190 
715!23~M126 
715/232·1749 {fax) 
l:lili!:1 !www,UW1?l.\;l!11QxJ!!liEii 
January 4, 2009 
Kelly Samz 
Dr. Ann Parsons 
Sue Foxwell, Research Administrator and Human 
Protections Administrator, UW-Stout Institutional 
Review Board for the Protection of Human 
Subjects in Research (IRB) 
Protection of Human Subjects 
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Your revised project, "Nutrition Knowledge, Behavior, Intention, Physical Activity, and BMI Assessment 
of Elementary School Children with an Analysis of Parental Influence and its Relationship to Childhood 
Obesity in Western Wisconsin," has been approved by the IRB through the expedited review process. The 
measures you have taken to protect human subjects are adequate to protect everyone involved, including 
subjects and researchers. 
Please copy and paste the following message to the top of your survey/interview form before 
dissemination: 
If you are conducting an online survey/interview, please copy and paste the following message to the top 
of the form: 
"This research has been approved by the UW-Stout mB as required by the Code of Federal 
regulations Title 45 Part 46." 
This project is approved through November 6, 2009, Modifications to this approved protocol need to be approved by the IRB, Research not 
completed by this date must be submitted again outlining changes, expansions, etc, Federal guidelines require annual review and approval by the 
IRB, 
Thank you for your cooperation with the IRB and best wishes with your proj ect. 
*NOTE: This is the only notice you will receive - no paper copy will be sent. 
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Appendix D: Informational Letters 
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STOUT 
IINW!lISllY Of WISCONSIN 
University of Wisconsin· Stout 
P.O. Box 790 . 
MenoI\10nie.WI54151·0790 
Dear Parent or Guardian, 
88 
Hello! My name is Kelly Samz. I currently am a graduate student in the Food and Nutritional 
Science Master's Program at the University of Wisconsin-Stout. As you may be aware, 
childhood obesity is a growing epidemic that is affecting children of all ages. With the 
connection of obesity to a number of diseases, it is important to not only assess the rate of 
childhood obesity, but to look for potential causes of childhood obesity. 
I personally chose to address this issue for my research project in conjunction with my studies at 
the University of Wisconsin-Stout. I would like to involve school-aged children at {name of 
elementary school} in my project. Your child(ren)'s height and weight will be measured and 
your child(ren) will complete a survey. Furthermore, I hope to study data obtained from you, 
parents or guardians, in a survey to see how it correlates with data from your child(ren). I hope 
that you take the time to read the information enclosed and choose to volunteer yourself and have 
your child(ren) volunteer to be a part ofthis project. For more details on this study, please read 
the attached documents. 
If you agree to the study and wish to participate, please print and sign the attached consent form 
and return it to your school office in an enclosed envelope no later than January 7. If you have 
any questions, please contact Kelly Samz at (920) 242-3616 or samzk@uwstout.edu or other 
individuals listed in the accompanying information. Thank you! 
Sincerely, 
Kelly Samz, RD, CD 
UW -Stout Graduate Student 
STOUT 
UNMR~f( Of WlSCONS!i'/ 
UniversltyofWisconshS\out 
P.O.80X790 
Menomonie, WI 54751·07g0 
Dear Parent or Guardian, 
89 
In December, you should have received a letter about a research project to determine your 
child(ren)' s health status by measuring their height and weight. If you have already signed and 
returned a consent form, thank you. If you have not and would like to participate in this study, 
please sign the consent form on the back of this page and return it to school with your child by 
January 7. If you choose to participate, your child will also fill out a health survey at school and 
a different survey will be sent home for you to complete and mail back. Information about the 
study was included in the packet that was sent home and can be accessed through the {name of 
school} website. 
The information collected from this study will provide you with valuable information regarding 
your child's health (if you provide your address on the consent form) and will contribute to 
school and community wellness programs. If you have any questions, please contact Kelly Samz 
at (920) 242-3616 or samzk@uwstout.edu or other individuals listed on accompanying forms. 
Thank you! 
Sincerely, 
Kelly Samz, RD, CD 
UW-Stout Graduate Student 
90 
Appendix E: Informational Form 
91 
Consent to Participate In UW-Stout Approved Research 
Title: Nutrition Knowledge, Behavior, Intention, Physical Activity, and BMI Assessment of 
Elementary School Children with an Analysis of Parental Influence and its Relationship to 
Childhood Obesity in Western Wisconsin 
Investigator: 
Kelly Samz, RD, CD 
samzk@uwstout.edu 
(920) 242-3616 
Description and Special Populations: 
Research Advisor: 
Dr. Ann Parsons 
parsonsa@uwstout.edu 
(715) 232-2563 
The objective of this study will be to determine the relationship between nutrition knowledge, 
behavior, intention, physical activity, and body mass index of children. Special consideration 
will be given to parental influence and its relation to child health status. With you and your 
child(ren)'s consent and during schools hours, your child(ren)'s height and weight will be 
measured and he or she will complete a survey. Trained research assistants will measure height 
and weight on a date and time determined by the school and teachers. The survey administered to 
your child(ren) will assess their nutrition knowledge, behavior, and intention as well as physical 
activity. This survey was developed and previously validated through community-based 
programs in conjunction with The National Heart, Lung, and Blood Institute and the National 
Recreation and Park Association. An additional survey will come home with your child(ren) for 
you to fill out. This survey assesses parental beliefs, attitudes, and practices regarding child 
feeding. 
Risks and Benefits: 
There are no significant risks to you or your child(ren). The measurements of height and weight 
of your child(ren) will be done in a private room, divided into secluded areas. Thus, potential 
embarrassment that may occur during the measurements will be minimized. All research 
assistants will be trained prior to data collection on how to properly measure height and weight. 
During the survey, your child(ren) will be reminded that there are no right answers to the 
questions. No harm will be caused to you or your child(ren) by answering questions on the 
survey. The Investigator and Advisor will only examine the information obtained from this 
study; only unidentifiable information will be reported. 
Benefits include the knowledge gained from this study. If desired, your family results will be 
mailed to you for your own reference. If you chose, this information could be shared with your 
family physician. A summary report of this study will also be available to local health agencies 
in the area to assess trends, promote health, and reduce the incidence of childhood obesity 
through the creation of well ness programs. 
Time Commitment and Payment: 
The time required to participate in this study is minimal. {Name of principal} , the principal of 
{name of school}, has approved this study to be conducted during school hours. Your child(ren) 
will be excused from a class period to participate. Approximately 5 minutes will be needed to 
measure your child(ren)'s height and weight. The survey should require no more than 15 
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minutes. The total amount of time for data collection should take no longer than 20 minutes per 
child. The survey sent home for you to complete should take no longer than 15-20 minutes. 
There is no monetary compensation for participating in this study. Your child(ren) will receive 
thank you certificate(s) and have the option to obtain a sticker, pen, or pencil after the survey is 
completed. You will also receive a thank you letter. 
Confidentiality: 
The form you return to your child(ren)'s school will be collected by teachers and returned to the 
school office until picked up by the Investigator. Your name and address will only be used to 
send you the results if desired. An identification code will be assigned to be used in place of 
names, assuring that none of the data collected can be traced to you or your child(ren). No 
individual results or names will be included in the final research report. A list of participants to 
match children to their identification code will be used to check-in children for data collection. 
Surveys and all other forms used in this study will only have an identification code. The 
Investigator and Advisor are the only ones to have access to all documents created and collected 
throughout the study. These documents will remain in a locked cabinet in the Advisor's office 
and will not be accessed unless a longitudinal study is initiated by the Advisor and is approved 
by the Institutional Review Board. 
Right to Withdraw: 
Participation in this study by you and your child(ren) is entirely voluntary. Should you and your 
child(ren) choose to participate, you may discontinue your participation at any time without 
incurring adverse consequences. If you discontinue your participation, your informed consent 
form will be voided and any data collected from you or your child(ren) will be destroyed. 
IRB Approval: 
This study has been reviewed and approved by the University ofWisconsin-Stout's Institutional 
Review Board (IRB). The IRB has determined that this study meets the ethical obligations 
required by federal law and University policies. If you have questions or concerns regarding this 
study, please contact the Investigator or Advisor. If you have any questions, concerns, or reports 
regarding your rights as a research subject, please contact the IRB Administrator. 
Investigator: Kelly Samz, RD, CD 
(920) 242-3616, samzk@uwstout.edu 
Advisor: Dr. Ann Parsons 
(715) 232-2563, parsonsa@uwstout.edu 
IRB Administrator 
Sue Foxwell, Director, Research Services 
152 Vocational Rehabilitation Bldg. 
UW-Stout 
11enomonie, WI 54751 
(715) 232-2477 
foxwells@uwstout.edu 
Thank you for taking the time to read this information! 
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Statement of Consent 
By signing below, I have read and understand the infonnation presented and choose to give 
consent for myself and my child(ren) to participate in the project entitled, Nutrition Knowledge, 
Behavior, Intention, Physical Activity, and BMI Assessment of Elementary School Children 
with an Analysis of Parental Influence and its Relationship to Childhood Obesity in Western 
Wisconsin. I understand our participation is entirely voluntary and we may withdraw at any time. 
Although we hope that you will allow your child(ren) to participate fully (check the first box), 
you have the right to choose from the options below. lfno boxes are checked, but child(ren)'s 
name(s) is/are provided with parent or guardian. signature, it will be assumed that consent is for 
full participation in the study. Your signature also consents to your completion of the survey. 
o I give my child(ren) pennission to participate in both the survey and measurement of height 
and weight. 
o I give pennission for my child(ren) to participate only in the survey. 
o I give pennission for my child(ren) to participate only in measurement of height and 
weight. 
Printed Name of First Child Grade Teacher 
Printed Name of Second Child Grade Teacher 
Printed Name of Third Child Grade Teacher 
Printed Name of Fourth Child Grade Teacher 
Signature of Parent or Guardian Date 
lfyou wish to have your family'S results sent to you at the completion ofthis study, please 
provide a mailing address (optional). 
First Name Last Name 
Street Address City State Zip Code 
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Health Assessment Staff Training 
Human Performance Lab - December 16, 2008 
Data Collection Dates: January 7 and February 2 (if needed) 
Times: Data collection on January 7 will run from 8:00 am until 12:00 pm or later as needed to 
measure all children's height and weight and have children complete the Hearts n' Parks survey. 
Please arrive promptly by 7:15 in the parking lot by the elementary school. 
Meals: Please bring snacks or a sack lunch as needed. A break or lunch will occur sometime 
during the day. 
Human Subjects Training: Prior to the dates of data collection, you must complete the Human 
Subjects Training. This training module is available at 
http://www . uwstout.edu/rs/humansubj ects. shtml. 
When at the website, click on Human Subjects Training and complete the module. This 
tutorial provides information on the rules and regulations of research involving human 
subjeqts. You will need your UW -Stout ID number to complete this training. The module 
will take approximately 30 minutes to complete. 
If you believe you have completed the Human Subjects Training before, click the link below the 
training module to check for certification of completion. Enter your UW -Stout ID number to 
check for completion. 
Upon completion of this module, please print two copies of the completed Certificate to give to 
Kelly and Stephanie and print an additional copy for yourself for future reference. 
Research Assistant Information/Guidelines 
This training session will cover how to properly measure children's height and weight and verify 
research assistants' ability to perform these measurements correctly. In addition, other 
guidelines throughout the administration of the survey and data collection process will be 
reviewed. 
To ensure confidentiality of the child and ensure others do not hear specific measurement results, 
a few precautions are placed on this study. Children will not be identified by name. The 
following exceptions apply: 
1. The individual who escorts the participants from the classroom to the designated data 
collection area will be allowed to call the participant by name only when getting them from 
the classroom. 
2. The research assistants performing measurements and administering surveys can talk to the 
participants but they cannot ask the child what their name is. Furthermore, these research 
assistants cannot give children the results of their measurements or surveys. You may talk 
97 
to relieve anxiety by letting the participant know what you are doing for each measurement 
and clarifying questions on the survey as needed. 
*If a child asks what was my height or weight, the suggested response is: "For our research 
study, we are not sharing this information at this time. However, your parents can request this 
information, if they have not already." 
Height and Weight Measurement: 
*Prior to use of the Detecto physician scale, calibrate and verify with the Investigator that the 
scale is calibrated according to manufacturer's instructions. 
1. Greet the participant by saying, "Hi, how are you today?" 
2. Explain the measurement by stating, "First you will have to take off your shoes and 
remove extra layers of clothing (jackets, sweaters, sweatshirts, etc.) and hair pieces. Then 
you will step on the platform to record some measurements. " 
3. Start by measuring weight with children facing forward, arms at their side (with nothing 
in their hands), and feet slightly apart near the middle of the scale to evenly distribute 
weight. Record the measurement legibly on the data collection sheet to the nearest ~ 
ounce (0.01 kilogram (kg)). 
• Measure children's weight by moving the lower weight poise away from zero until 
the marker drops below the center point, then slide the lower weight poise back one 
notch so it is above the center point. Move the upper weight poise away from zero 
until the marker is centered. This may take a few times adjusting the upper weight 
poise back and forth until the scale balances. Read and record the measurement to the 
nearest ~ ounce (0.01 kilogram (kg)) and return the lower and upper weight poises to 
zero. 
• If children are not able to stand on the scale alone, another research assistant will hold 
the child and they will be weighed together, if possible. The research assistant will 
then be weighed separately to subtract his or her weight from the combined weight. 
4. Repeat this measurement until two weights agree within ~ pound (0.1 kilogram (kg)) (the 
tolerance limit). Record measurements legibly on data collection sheet. Once again, 
return weight poises to zero. 
• If two measurements do not agree within ~ pound, complete an additional 
measurement and record this result on the data collection sheet. All three 
measurements will be averaged in this scenario. 
• If unable to obtain an accurate measurement or to obtain measurements within the 
tolerance limit, document this on the data collection form including reason. 
5. Let the child know there will be another measurement performed with the portable 
stadiometer attached to the scale. 
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6. Have the child stand looking straight ahead with heels together, legs straight, shoulders 
relaxed, arms to the side, and have their head in the Frankfort horizontal plane (the top of 
the external auditory meatus (ear canal) should be level with the inferior margin of the 
bony orbit (cheek bone)) to ensure an accurate measurement. The heels, buttocks, 
shoulder blades, and back of the head will be checked to be against the vertical surface of 
the stadiometer (with a minimum of two out of three touching). 
Bring the measuring rod down so it touches the crown of the child's head, have child 
inhale deeply and hold their breath and then bring the measuring rod down just to 
compress their head. Read the measurement with eye parallel with the headpiece. Stand 
on platform to read measurement at eye level if child is taller than you. 
7. Record the measurement to the nearest 118 inch (0.1 centimeter (cm)) on the data 
collection sheet. 
8. Repeat this measurement until two measurements agree within 1 cm (the tolerance limit). 
Record measurements legibly so that the averages can be calculated. 
• If two measurements do not agree within y,; inch (0.1 cm), complete an additional 
measurement and record this result on the data collection sheet. All three 
measurements will be averaged in this scenario. 
• If unable to obtain an accurate measurement or to obtain measurements within the 
tolerance limit, document this on the data collection form including reason. 
9. Raise the measuring rod to avoid injury. 
10. Thank the participant, have children put their shoes and other accessories back on. In 
addition, children will also have their Heart n' Parks survey returned to him or her. 
11. Direct children to the next data collection station. 
12. Use sanitizing spray to clean the platform and wipe the measuring rod. 
*If standing height cannot be obtained, measure knee height. 
1. Have children remove their shoes and expose their leg if possible. 
2. Place the knee and ankle at a 90-degree angle. 
3. Use a square to ensure these angles are correct. 
4. Place the blade of the large sliding caliper under the heel, running parallel to the tibia. 
S. Place the other blade of the caliper behind the shaft of the fibula or right above the 
kneecap. 
6. Tighten the caliper with just enough pressure to compress the tissue. 
7. Record this value will to the nearest 0.1 centimeter (cm). This measurement will be 
entered into a formula to estimate the child's height. 
8. Wipe the calipers down with sanitizing solution between each use. 
Survey Administration: 
The Hearts n' Parks survey will be completed in a quiet section of the room in which heights and 
weights are measured. This process requires one research assistant to: 
1. Seat participants at desks and hand participants a pencil. 
2. Let participants know you are available for questions. 
*Some questions may need to be read to participants. 
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3. Upon completion of the Hearts n' Parks survey, collect coded survey and place survey in 
the correct folder according to grade and classroom. 
4. Give the child a thank you certificate. 
5. Verbally thank the child for participating in the study. 
6. Direct the child to the research assistant responsible for escorting children back to their 
classroom. 
Research Assistant Positions . 
Escort: This research assistant will assist the teacher in each grade and classroom in determining 
the children that will participate in the study with a list of eligible participants created by the 
Investigator. The information on the eligible participant list must be kept confidential and in 
possession of the research assistant at all times. No identifiers other than the child's name, grade, 
and teacher will be present on this particular list. Children who will not participate in the study 
will remain in their designated classroom. At this same time, this research assistant will give the 
classroom teacher envelopes with the coded Child Feeding Questionnaires and a thank you letter. 
The child's name on will be on the envelope. These envelopes are to be sent home to the child's 
parents or guardians. Participating children will then be escorted by this research assistant to the 
data collection site where the Investigator will check in children. Escorts will stop at restrooms to 
encourage children to go to the bathroom before being weighed or measured. 
Participant Check-In: At the check-in site, children will be matched to their assigned 
identification number with the identification form by the Investigator. Only the Investigator will 
be able to see the identification form and it will be kept in possession of the Investigator. Once 
verification is complete, a Hearts n' Parks survey with the child's identification number will be 
given to the child by the Investigator. The child will be asked to not put their name on the Hearts 
n' Parks survey. Children will then be directed to the first data collection station where a research 
assistant will be present to record the child's height and weight. 
Height MeasurerlWeight Measurer: This research assistant will greet and inform children of 
the measurements that are going to be taken according to the script above. Following this, the 
children's height and weight will be measured. Once this is complete, the research assistant will 
then send the child to the final station. 
Survey Administrator: Children will be directed to a quiet place with desks where another 
research assistant will be present. The research assistant will hand out pencils and be available to 
help children fill out the Hearts n' Parks survey. 
Runner: This research assistant will be available to help the Investigator and research assistants 
as needed. All tasks will be assigned by the Investigator. 
Detecto Physician's Balance Beam Scale 
Additional equipment: Calibrated weights, sanitizing solution, rags, and calibration log 
Model Number: 338 
Tech Support: (866) 254-82610r www.detectoscale.com(tech@cardet.com) 
Set up Procedures: 
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• Place scale with attached stadiometer on a hard, flat surface. If a hard surface is not 
available, use a hard wooden platform. 
• Check if the scale is at a horizontal plain using the carpenter's level. 
• Calibrate the scale for 0, 50, and 100 lbs prior to taking any measurements. Use certified 
calibrated weights. This is to be done prior to the start of each measurement session. 
To calibrate: 
o Check that the upper and lower beams are pointing to zero. If the beams are not 
pointing to zero, move the weight poises so that they are pointing to zero. 
o Place the 1 DO-pound weight on the scale platform and move the weight poises on 
the sliding scale starting with the largest poise. Use the smallest poise to balance 
the beams down to the nearest pound. 
o Determine the weight by adding up the numbers corresponding to the large and 
small weight poises. 
o Record this weight on the calibration log and verify it is reading the same weight 
as the amount of weight you placed on the scale. 
o Take an additional measurement to ensure accuracy. 
o If weights are not accurate, refer to the instruction manual on how to properly 
calibrate the scale. 
o Remove the weight and move the poises back to zero. 
Errors to Eliminate: 
• Scale not calibrated to zero 
• Scale placed on carpeting or pad 
• Participant not centered on scale 
• Participant not undressed accordingly (shoes, coats, etc.) 
• Measurement taken when participant was moving 
• Measurement taken before balance beam indicator stopped moving 
• Measurement not recorded immediately 
• Measurement not repeated 
• Participant had not voided recently 
Adapted from Rasmussen (2007). 
Portable Stadiometer attached to Detecto Physician's Scale 
Additional Equipment: Sanitizing solution and rags 
Model Number: 338 
Tech Support: (866) 254-8261or www.detectoscale.com(tech@cardet.com) 
Set-up Procedure: 
• See set-up procedures for Detecto Physician's Scale, in which stadiometer will be 
attached. 
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• Check height rule with standardized rods and correct if greater than 2 mm. Refer to 
scale's instruction manual for calibration procedure. 
Errors to Eliminate: 
• Stadiometer not calibrated correctly with standardized rods 
• Participant did not remove shoes or hair (or hair accessory) was interfering with the 
measurement 
• Head is not in proper position (Frankfort plane) 
• Knees were bent 
• Feet were not flat on the floor 
• Measurer was at an angle when recording the height measurement 
• Knee height caliper was not used for individuals whose height could not be measured 
using the stadiometer 
• Appropriate unit were not read (English and metric units both present on the scale). 
Special Procedures/Precautions: 
If the subject is taller or shorter than the research assistant, the measurer should stand on a 
platform to look straight on to the measuring device for taller students and lower one's body to 
the height of the child with a shorter stature. Some instruments read both English and metric 
units. Be sure to read appropriate units and record on the data collection sheet accordingly. 
Be sure to read to the nearest 0.1 em using the vertical lines provided. When a measurement falls 
between two readings, record the nearest 0.1 em and if it is exactly between, always round down. 
Adapted from Rasmussen (2007). 
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List of Supplies: 
• Escort List 
• Check-in Form 
• Screening Form 
• Kelly's Surveys 
• Calculators (at least 2) 
• Pens (at least 10) 
• Stool to use wi Stadiometer 
• Measuring Rod 
• Calibrating Weights 
• StadiometerlScale (1) 
• Maps of the School 
• Ruler for Frankfort plane 
• Carpenter's level 
• Knee calipers 
• Sanitizing solution 
• Rags 
• Large Envelopes for data collection sheets 
References: 
Rasmussen, D. (2007). Nutrition, physical activity, and health assessment of school age children. 
Unpublished master's thesis, University of Wisconsin-Stout, Menomonie. 
Department of Health and Family Services & Wisconsin Nutrition and Physical Activity 
Program. (2008). To weigh and measure height, weight, and body mass index. Retrieved 
December 8, 2008, from http://dhs.wisconsin.gov/healthlphysicalactivity/index.htm 
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Child Feeding Questionnaire 
Today your child(ren)'s height and weight was measured. Your child(ren) also 
completed a survey. This is part of the study entitled, Nutrition Knowledge, 
Behavior, Intention, Physical Activity, and BMI Assessment of Elementary 
School Children with an Analysis of Parental Influence and its Relationship to 
Childhood Obesity in Western Wisconsin. 
To complete your portion of the study, please complete the enclosed survey. 
Please complete and return the survey, in addressed envelope that is provided, by 
--'---
Thank you for your participation! 
For questions or concerns regarding this survey, please contact me or Dr. Ann 
Parsons. 
Investigator: 
Kelly Samz, RD, CD 
samzk@uwstout.edu 
(920) 242-3616 
Research Advisor: 
Dr. Ann Parsons 
parsonsa@uwstout.edu 
(715) 232-2563 
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Child Feeding Questionnaire 
Identification Number: 
-------------------
This survey is to be completed by the parent or guardian of the child(ren) in the study entitled, Nutrition Kllowledge, Behavior, 
Illtention, Physical Activity, alld BMI Assessmellt of Elemelltary School Children with an Allalysis of Parental Influellce alld 
its Relatiollship to Childhood Obesity in Westem Wiscollsill Ifmore than one parent or guardian would like to complete this 
survey, please make photocopies of this form. 
Parent/Guardian Gender: o Male o Female 1st Child's Birth Date: 
------ --'---
Parent/Guardian Age: __ years old 
Parent/Guardian Height: ___ feet ____ inches Gender: 0 Male 0 Female 
Parent/Guardian Weight: ____ pounds Grade: 0 1 0 3 0 5 
2nd Child's Birth Date: 
------ --'---
Your Ethnicity (check one box) Your Child(ren)'s Ethnicity (check all boxes that apply) 
o White o White 
o African American o African American 
o Hispanic/Latino o Hispanic/Latino 
o Asian o Asian 
o American Indian o American Indian 
o Other, please indicate: o Other, please indicate: 
Please mark an X in each row for your response to each of the following questions. NA = Not Applicable 
.. .. 
S -= -= '" ~ ... .. .:: .. 
" ~ ~ 
.g ~ .§ ~ .§ ~ Z <l OlE-< "'E-< 
'" 
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1. When your child is at home, how often are you responsible for feeding him 01' her? 
2. How often are you responsible for deciding what your child's portion sizes are? 
3. How often are you responsible for deciding if your child has eaten the right kind of foods? 
... II i 
€i ..... -= =a.~ 
'r ] J.l ~ 'ijl .. .. ~ ... .. ~ ~ ~ ~ ~~ ~ ~~ 0 
4. During your childhood (5 to 10 years old), you were: 
5. In your adolescence, you were: 
6. Throughout your 20s, you were: 
7. Currently, you are: 
For Office Use Only: 
o Data Entered into Data Analysis Document 
Date Data Entered: _______ _ 
--,-----
Please complete a separate sheet for each child who participated in this study. 
d h This sheet pertains to my child in (check one box); 0 1st grade 0 3' grade 0 5t ~ade 
.... 
.:d i >..:d >.] ::a .~ .~ -; ::a]i 
.. .. ~ ~ '! .. .. ~ ~ ~ ~ ~ ~~ .. ~ ~g "CI 0 == i;;J 
8. Your child during the first year of life: 
9. Your child as a toddler: 
10. Your child as a pre-schooler: 
II. Your child kindergarten through 2nd grade: 
12. Your child 3,d through 501 grade: 
"CI 
"CI "CI "CI "CI .. 
e .. .. .. .. .. 13 e ~ >.== ~e .. ] .. ~ ::l .~ .. . ~ .. .. 
""' ::l " ;;. ::l 0 == 
"" == 
" 
< 0 0 8 8 ~ u u 
l3. How concemed are you about your child eating too much when you are not around him or her? 
14. How concemed are you about your child having to diet to maintain a desirable weight? 
15. How concemed are you about your child becoming overweight? 
.. £~ j i~ .. .. ~ .. ~ fn~ ~~ .. '" := '" ~ is 00 is 00 
16. I have to be sure that my child does not eat too many sweets (candy, ice cream, cake, or pastries). 
17. I have to be sure that my child does not eat too many high-fat foods. 
18. I have to be sure that my child does not eat too much of his or her favorite foods. 
19. I intentionally keep some foods out of my child's reach. 
20. I offer sweets (candy, ice cream, cake, pastries) to my child as a reward for good behavior. 
21. I offer my child his or her favorite foods in exchange for good behavior. 
22. IfI did not guide or regulate my child's eating, he or she would eat too many junk foods. 
23. If I did not guide or regulate my child's eating, he or she would eat too much of his or her 
favorite foods. 
24. My child should always eat all of the food on his or her plate. 
25. I have to be especially careful to make sure my child eats enough. 
26. If my child says, "I'm not hungry," I try to get him or her to eat anyway. 
27. If I did not guide or regulate my child's eating, he or she would eat much less than he or she 
should. 
~ 
'" t i' ~ £ ~ ~ t .. a '" ~ ~ ~ Z >t:i 0 
00 
28. How much do you keep track of the sweets (candy, ice cream, cake, pies, pastries) that your child 
eats? 
29. How much do you keep track of the snack food (potato chips, Doritos, cheese puffs) that your 
child eats? 
30. How much do you keep track of the high-fat foods that your child eats? 
After completing this survey, please place the survey in the addressed envelope provided. With the envelope sealed, return it to school 
with your child. Thankyoufor taking the time to complete this survey! 
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Appendix J: Email to Use Child Feeding Questionnaire 
From: SusanJohnson@UCHSC.edu [mailto:SusanJohnson@UCHSC.edu] 
Sent: Thu 9/25/2008 2:56 PM 
To: Samz, Kelly; IIb15@psu.edu 
Subject: RE: Child Feeding Questionnaire 
Hi Kelly, 
It's great that you are interested in this area and it is fine with me 
if you want to use the CFQ. Good luck! 
Susan Johnson 
P .S. We don't currently have it in a stand alone format (as we embed it 
in a number of other assessments). Perhaps Dr. Birch can provide this? 
PLEASE NOTE NEW CONTACT INFORMATION 
Susan L. Johnson, Ph.D. 
Associate Professor 
University of Colorado Denver 
Department of Pediatrics 
Children's Eating Laboratory F561 
Building 500 NG16C 
13001 East 17th Place 
Aurora, CO 80045 
Phone: 303.724.2923 
FAX: 303.724.6417 
-----Original Message-----
From: Samz, Kelly [mailto:samzk@uwstout.edu] 
Sent: Thursday, September 25, 2008 10:57 AM 
To: Johnson, Susan (PEDSNUTR); IIb15@psu.edu 
Subject: Child Feeding Questionnaire 
Hi Dr. Susan L. Johnson and Dr. Leann L. Birch, 
My name is Kelly Samz. I am currently a Food and Nutritional Science 
graduate student at the University of Wisconsin - Stout in Menomonie, 
WI. 
In reviewing research to discover a topic for my thesis, I became 
interested in childhood obesity and came across many of the articles you 
both have co-authored. As I reviewed more of the literature, I become 
interested in the influence parents may have on children in regards to 
their eating habits and body mass index. With that interest, I 
discovered the Child Feeding Questionnaire that was adapted from 
Costanzo and Woody's Parent Interview by you both. 
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The reason I am interested in this survey is because I am developing a 
study to assess the BMI of children in grades 1, 3, and 5 in the 
Menomonie School District in Wisconsin. Along with that, I am planning 
to analyze children's nutrition knowledge, intent, behavior, and 
physical activity through the Hearts n' Parks survey. I also plan to 
obtain parents' self-reported height and weight to calculate their BM!. 
Besides that, I hoped to assess the influence parents have on their 
children in regards to feeding. With all of this information, I plan to 
analyze the results to see the relationships between these variables. 
Ultimately, I hope to launch the start of a longitudinal study with this 
data and leave the potential for future students to carry on my research 
in this area. 
With that said, I am sending both of you this email to request the use 
of the survey you two developed. While reading about your questionnaire, 
I came across appendixes that listed some factors, items, and response 
options for the questionnaire and not the actual survey that could be 
distributed to participants. I was wondering if I would be able to 
access the original survey document. May I also reproduce or reprint the 
survey in whole or in part? The survey along with other materials used 
will be properly cited and given credit. 
I appreciate the time and consideration you have taken and given while 
reviewing this email. Please email me at your earliest convenience. I am 
excited to begin my master's thesis project. Thanks! 
Sincerely, 
Kelly Samz, RD, CD 
Graduate Student & Graduate Assistant 
University of Wisconsin-Stout 
Food and Nutrition Department 
415 E. 10th Avenue, HMEC 234 
Menomonie, WI 54751 
sa mzk@uwstout.edu 
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Appendix K: Identification Form 
Grade: 
Identification Number Form 
Class: 
----------------------------
Date v' In Data ParentlGuardian'sName Child's Name CoHected 
~r\ l E-~-I\ ~ Ilt':¥f@' , 
& 
:l , ~~ ,Ai!! ~tb"'M"'" or"""''''''' '~'''@;ili'''_ 
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Identification Send Date 
Number R~ults Sent 
~ ~ 
AW • !f~JW«ti§f) "" ',,",' '.;'''''''''''''''''' 
*Return to locked cabinet in Dr, Parson's office once form has been used to check in suljectsfor the study or to mail 
results of the study to parents or guardians. When in transit, keep in sealed envelope. 
Property of the Investigator and Research Advisor. 
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Appendix L: Data Collection Sheet 
Child Data Collection Form 
Date: ____________ _ 
C### MJF #-##-## #If. Kilograms Kilograms Kilograms Kg Centimeters Centimeters Centimeters Cm 
Research Assistant Initials: Please return forms immediately to Investigator following the completion of data collection. Thank you! 
For Office Use Only: o Data Entered into Data Analysis Document Date Data Entered: ______ _ ~---
Weight 
(lbs)/ 
(height 
(in)) 2 x 
703 
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#If.% 
% 
List 
Category 
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Appendix M: Calibration Log 
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Detecto Physician's Scale Calibration Log 
Calibration Weight Research Date Weight on Scale Difference Adjustment Made Assistant (pounds) Initials 
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Appendix N: Results Letter 
STOUT 
UNI\'at\\TY ()fWl\Q\'lSN 
UniversltyqfWisconsln-S\out 
P.O. 80)(790 
Menomonie; WI 64761-0790 
Dear Parent/Guardian, 
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With your recent participation in the study entitled, Nutrition Knowledge, Behavior, Intention, 
Physical Activity, and BMI Assessment of Elementary School Children with an Analysis of 
Parental Influence and its Relationship to Childhood Obesity in Western Wisconsin, you and 
your child's Body Mass Index (BMI), BMI-for-Age, and weight status were determined. Your 
survey results will be a part of a general report given to your school and are not included in this 
letter. 
BMI was determined by using the weight and height measurements taken at {name of school} 
and your self-reported weight and height. BMI is a reliable indicator of body fatness for most 
individuals. Your child's results were plotted on a CDC BMI-for-Age Growth Chart. The 
percentile indicates the relative position of the child's BMI number among children of the same 
sex and age (see first table). Your BMI indicates your weight status (see second table). 
Obese Equal to or greater than the 95th percentile Obese 30.0 and Above 
Your child's results are as follows: 
Child: _______ _ 
Weight: __ pounds 
Height: __ feet __ inches 
BMI: 
BMI-for-Age Percentile: __ 
Weight Status: ______ _ 
*Please note the results from this study are not diagnostic. 
Your results are as follows: 
Weight: __ pounds 
Height: __ feet __ inches 
BMI: 
Weight Status: ______ _ 
A single point in time does not provide a complete assessment of you or your child's health. 
Your primary health care provider is the best person to evaluate whether or not you or your 
child's measurements are within a healthy range. You may share this results letter with your 
family physician to receive further information and/or recommendations. Questions, particularly 
those regarding how this data was collected and analyzed, can be addressed by me. If you would 
like to do more reading on your own, the following is a recommended website: 
http://www.cdc.gov/nccdphp/dnpa/healthyweight/assessinglbmi/. 
Sincerely, 
Kelly Samz, RD, CD 
UW -Stout Graduate Student 
samzk@uwstout.edu 
(920) 242-3616 
